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ONLY 


FOUR THINGS 


CAN HAPPEN TO ANY SPARK PLUG 
and AC has the Cure for them all 





DIRT 


The most common cause of 
spark plug trouble. If the 
deposit is black, it's carbon- 


or soot. If it's red, white, 


fused, or blistered, it’s oxide, 


—a residue of combustion. 


The Cure 


is a thorough cleaning ($c a plug) 
in the special machine developed 
by AC engineers. You will find 
this machine in service at more 
than 70,000 Registered AC Clean- 
ing Stations. There's one near 
you. (Cleaning and regapping are 
needed every 4,000 miles 





WRONG GAP 


Wear causes this condition. 
Sometimes, gaps widen too 


quickly. This indicates that 
the plug in use cools too 
slowly, or is of the wrong 


type. 
The Cure 


For normal wear—gap adjustment 
with the special AC tools used by 
Registered AC Cleaning Stations. 
Accuracy is assured by the special 
round wire gauge, which correctly 
measures concave gaps. The cure 
for abnormal wear is a new plug 
of correct type and temperature 
range. Better make it an AC. 








BREAKAGE 
Breakage of the upper in- 
sulator is always the result 
of a blow, as when a wrench 
slips. A broken lower in- 
sulator results from an 
attempt to adjust the gap by 
bending the center wire; or 
from use of a plug which 
cools too slowly, or is of the 
wrong type. 


The Cure is a new plug. 

















WEAR 


It is reasonable to expect 
about 10,000 miles of eco- 
nomical service from any 
standard make of plug. 


The Cure 


A new plug, or a set of new plugs. 
y - ll be sure of full satisfaction 
if those new plugs are AC Quality 
Spark Plugs. 











LOOK for this 
SIGN- 


70,000 Service 
Places 


Display It 


. ewe 
CuEANING STATO 


Replace worn plugs 


For More 
Than 31 Years 
The Quality 
Spark Plug 


4c’ Standard equipment 
© on America’s finest 
cars, trucks, buses, 
tractors, and engines, 
AC's assure you of best 
engine performance. 





Have Plugs 


CLEANED 


by the 


AC METHOD 


Cleaning Includes 
REGAPPING 
to the 


Engineers’ Standards 


The Cost is only 
5e EACH 
the biggest nickel’s worth 


you ever got 





HOW SUPERFINISH PUTS 
FRICTION ON THE SKIDS 


in the 1941 Plymouth 


Revolutionary new Method of Finishing Engine Parts 
Produces Amazingly Smooth Surfaces — Extra Quietness, 
Long Life, and, Economy in the 1941 Plymouth 








A HUMAN HAIR is 


SUPERFINISHED surfaces of the 1941 Plym- 
outh engine are virtually immune to friction 
and operating wear, when properly lubri- 
cated! Superfinish scrubs off tiny, sharp sur- 
face irregularities that might otherwise 
puncture the microscopically thin film of 
oil which separates and prevents wear be- 
tween the moving parts of the engine! 





3,000 times thicker 


—new unit needed 
to measure aston- 
ishing accuracy of 
Superfinish in 1941 
Plymouth engine! 
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an a “micro-inch” ts 
7 MICRO-DIAGRAMS SHOWING 
i MAGNIFIED SURFACE PROFILES 


TURNED FINISH SUPERFINISH 
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Note absence of wear-causing points In 
Superfinished surface (right). 








iq For extra-long 
) life, smoothness 
NN — 1941 Plym- 
outh engine is 
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T° ADDITION to Superfinish and all its other famous long-life engineer- 
ing, Plymouth for 1941 brings you 19 great new advancements! 
Performance is stepped-up 4 ways...increased horsepower, increased 
torque—new transmission and axle ratios! There’s new Powermatic 
Shifting...new Fashion-Tone Interior...big 117-inch Wheelbase! 

See and drive this new whirlwind performer today! PLyMouTH DIvI- 
SION OF CHRYSLER CORPORATION, 
TUNE IN MAJOR BOWES’ HOUR, C.B.S., THURSDAYS, 9 TO 10 P.M., E.S.T. 
B&F SEE THE NEW 1941 LOW-PRICED PLYMOUTH COMMERCIAL CARS! 
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NOW. .THE FAMOUS HARVARD CLASSICS 
At lowest Price Ia lts History! 


Yes— these great books are today offered at a price Vs the cost of popular 
fiction! Now everyone can afford the advantages of a liberal education! 


¥: S! Ic’'s absolutely true! Now you THE GREATEST BOOK BARGAIN are given the most liberal terms in the 
n« wnaDR ELIOT'S FIVE-FOOT ' ustory of The Harvard Classics! For 
SHELI O BOOKS at a price per vol- : EVER OFFERED! an initial payment as low as $2.00 you 
ume % the cost of current popular fiction! Brentano’s, one of the world’s largest yay have this luxurious edition placed 
Never betore in the histor t these retail booksellers, recently stated that in your home with all shipping charges 
world-famous books have chey been for only the partial contents ot The prepaid by us! THESI PRICES MAY 
Harvard Classics, in ordinary cloth- HOLD FOR ONLY A LIMITED 
bound editions, the ild be TIME. THEREFORE, WE URGE 
OVER HALF A MILLION SETS SOLD $402.00. Yet here, exquisite ad, YOU TO ACT AT ONCE! 
Think what this means! Here are the beautitully illustrated and n nl 
books that ambitious men and women bound, you can have these precious Two BEAUTIFUL BOOKS FREE 
everywhere have used to win success writings at a fraction of that cost! The famous little book, ‘Fifteen Min- 
utes a Day,” furnishes you with _ 


“Paras 
ottered at a price so low 


and happiness! Over half a million sets ! ‘ ay, ut 
ot fifty we lumes each r 2 ) CONTENTS COMPLETE, INCLUSIVE information about The Harvard Cl 
actual t a” nave g« to Ameri- 


This a new edition conta sics. It gives Dr. Eliot's oun plan if 
t the the com} contents of DR ELIOT'S read is packed with helpful, prac- 
inspiration of these mast books, FIVE- FOOT SHELF OF BOOKS! tic ‘al informauon! Also, for a limited 
thousands have paid sever i te es our Every word, every line, every para- ti e only, we will send you “Men Be- 
onan price, and they have been repaid graph is here! You get the same beau- hind the Classics’’ which contains dra- 
a hundredfold in dividends represented ttul type, the same | igh quality paper, matic biographies of men whose im- 
by culcural and material development. the same illustrations used in the mortal writings appear in The Harvard 
costlier sets! Fifty volumes, 22,407 Classics. Both of these booklets will be 
LIBERALEDUCATIONATYOUR FINGERTIPS §=—naves of superb reading. 418 of the sent you free. postpaid and without 
Nowhere else will you find such riches world’s masterpieces, the famous Lec- obligation! Mail the coupon now! 
for so little money. Dr. Charles W. ture Volume, the Daily Reading 
Eliot, president of Harvard University ind the unique Index of 76,000 en- 
for torty years, made it a vital part of tries that gives you the key to this vast ’ 
| | ' storehouse of knowledge! DR. ELIOT b) FIVE-FOOT 


his lite $ work to assemble this superb 


library, now brought within the reach 
of all! As be himself has said, “IN ONLY $2.00 DOWN, 50 CENTS A WEEK SHELF OF BOOKS 
THESE BOOKS ARE THE ESSEN- Not only is the new price of these fa- 

TIALS OF ALIBERALEDUCATION.” mous books amazingly low, but you (THE HARVARD CLASSICS) 


can homes! To aval themsel ves 
ul 


THIS COUPON ENTITLES YOU TO 
FREE BOOKLETS (For Adults Only) 
P.F.COLLIER & SON CORPORATION 
The World's Largest Subscription 
Booksellers 
250 Park Avenue, N. Y. C. HCZ-526 
Yes! I am interested in receiving by mail, 
free and without opie, your valuable 
booklet, “Fifteen Minutes a Day”, describing the famous 
library, Dr. Eliot’s Five-Foot Shelf of Books (The Har- 
vard Classics) and containing Dr. Eliot's own plan of 
constructive reading. Also the beautiful brochure, the 
“Men Behind the Classics”. 


Mr. 
Name oe hedteconsenessaceooenses ccccccoccecescce ° 
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Brotuer, it’s time to WAKE UP! It’s time 
to REALIZE that in this cold, competitive 
world, ignorance — lack of TRAINING — is a 
CRIME! And the punishment is INSECURITY 
—LOW PAY—NO PROMOTIONS—FAILURE! 

You can’t change the world — but YOU CAN 
CHANGE YOURSELF! You can become a 
TRAINED MAN! How? By using your leisure 
time to prepare yourself for ADVANCEMENT! 
Thousands of former I. C. S. students are 
among today’s business leaders! This coupon 
will bring you information. MAIL IT! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7604-K, SCRANTON, PENNA. 


Without cost or obligation, please send me a copy of your booklet, “Who Wins and oe 
Why,” and full particulars about the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


n Manufacturing zr. of Pulp and Paper Refrigeration 


j er e lectric and Gas 
K. R. Section emar oolen Manufacturing 


BUSINESS COURSES 

irst Year College 
t P Secretarial 

ren manship 
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Foremanship 
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! Spanish 


tering 


HOME ECONOMICS COURSES 


ent Position 
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School n 
v. London, W 
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About this truly different 
AROMATIC pipe tobacco 


Irs the plain truth... Bond Street is too 
yut-of-the-ordinary for some smokers — 


that’s just the argument. But thousands of 


menwon tever again smoke anything else! 
Bond Street gives you rare aromatic 
tobacco never before used in a popular 
price mixture. Gives you “custom-blend” 
aroma, flavor and bite-free coolness... at 
popular price. Even the women approve 
your pipe . . . with Bond Street. 
Geta 15° 
tin of Bond 
Street—find 
out which 
side you re 
on—do it 
today! 


Today—try a tin of 


BOND STREET 


Pipe Tobacco 


A Product of PHILIP MORRIS 
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Replace 


with a 


battery 


Whatever the make or model of your 
car, there is a Delco battery to meet 
your needs. ..a Delco battery with the 
same quality construction and ad- 
vanced features of design that assure 
quick starting and long battery life 
on 43 per cent of all new cars being 
sold in America. 


Leading cars in every price field come 
equipped with powerful Delco bat- 


Tat mt 


VENT PLUG REMOVED ANDO 
ELL FILLED TO PROPER LEVEL 
rs + x 


WATER SEAL 


VALVE Séat 


LEAD VALVE 


ELECTROLYTE 


ELECTROLYTE 
TOP OF PLATES 
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teries because their manufacturers 
know the dependability this Delco- 
Remy product provides. When you 
need a new battery for your car, re- 
gardless of make or model, there is no 
surer way to get real value than to 
follow the example of these car manu- 
facturers. 


Replace with a Delco battery . 
there’s a Delco battery dealer near you. 


THE NEW DELCO 
ELECTRO-LEVEL 


Safeguards against over- 
filling ... automatically 


Delco batteries now feature the Delco 
Electro-Level, which simplifies the 
filling problem and prevents over- 
filling. It goes into action immedi- 
ately and automatically when the vent 
plug is removed. A valve sleeve drops 
down and forms a water-sealed air 
lock in the cell when the right elec- 
trolyte level is reached; there are no 
extra steps—it is entirely automatic 
in operation. 


Delleo-kemy 


Anderson, Indiana 


World’s Largest Manufacturer of Automotive Electrical Equipment 
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HOW to REPAIR 


Cracks, Leaks, and 


Loose Parts 
at least cost 








Tightening 
Fixture 


Sealing Crack 
in Boiler 
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SMOOTH-ON 
CEMENTS 


FREE 


SMOOTH-ON MFG. CO 
Dept 8 74 Communipaw Ave 
‘ NJ 
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HOW LONG? HOW LONG? 


THIS HEART-BREAKING 


THIS WRETCHED PAY? 


MONOTONY ? 








“If I Could Only Recover Those 


Ten Lost Years!” 


In December, 1921, an 
mining firm in Mexico, clipped and signed 
advertisement coupon. But he did not enroll! 

Ten years of silence followed . . . ten years of hap- 
hazard jobs, long hours, wretched pay... 

Then, in January, nineteen thirty two, that silence was 
broken by a dramatic iam, hig h- “spotted by these 
words: “Please send ) th the least possible 


d the first lesson 
time 15a hly amportant factor to me in this 


\merican employed with a 


LaSalle 


delay, as 
year of our L 

Through five typewritten pages he recounted the 
hardships of those intervening years. A really able man, 
he had moved from one position to another, only to 
find advancement closed to him for lack of specialized 
training. 

No need here to recite those hardships—though in 
justice to him it is only fair to say that on four separate 
occasions he had a/most enrolled . . . and that on each 
occasion he had postpone : action because of some un- 
expected reverse seemingly beyond his power to avoid. 

“For five months n ve so he wrote, “I have been 
fon vacation.” Not a ¢ wel to take a course now—ac- 
cording to my carefully laid out and conscientiously 
followed program... 

“But—supposing I had chucked that program at any 
time in the last 10 years? Supposing I had enrolled, i 
the face of seeming disaster, even though I had had to 
borrow the money to do it? Supposing even that I had 
enrolled only Eve months ago, at the beginning of my 
enforced vacation? In all likelihood I could have mas- 
tered the training by now. Or | might in the meanwhile 
have found a congeni al and profitable position, th: anks 


The True Experience of a Man Who Almost 
Enrolled for LaSalle Home-Study Training 


to my increased knowledge. As it is, for all I know, 


there may be another five months without any position 
. with all sorts of dim prospects. . 
olde Peee 


.and meanwhile [ 
am getting 
“That 
To th une all 
wed the m 

»ymeth ing ¢ 


in my affairs—and right he where we peter 


Send ree Free Booklet 


These are searching times—and wise is the man who 
takes full measure of his competition ... gets the special 
training that he needs. . . and thus commands the un- 
folding opportunities of our new-day business world 

If you need to be convinced of those opportunities, 
forget that you ever read this message. For those oppor- 
tunities are not for you... 

But if you are determined to be out in front when 
men are picked for leadership one year, two years, ten 
years from now—do not, on your life, risk a day’s delay. 

Below is a coupon. It will bring you—without cost- 
books that have led to increased earnings running into 
many thousands of dollars! Men of action—hundreds 
of them—will use this coupon for their personal advance- 
ment. Be one of those 
men who willsteadily win 
their way to the better- 
salaried positions. 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 


Dept. 1283-R 

I would like to have ye 
to me—about my opportunities 
field I have checked 

O Business Management 
OHigher Accountancy 
OTraffic Management OC 
OModern Salesmanship ()Industrial Management 
OCommercial Law O Modern Foremanship 


ur special bo 
and your su 


O Law: Degree of LL. B. 


Chicago, Illinois 
klet—without any cost or obligation 
ccess training in the business 


O Business Correspondeace 
Expert Bookkeeping () Business English 

P.A. Coaching (iEffective Speaking 
UStenotypy 


Ask for one of these book! ete—or a similar one 
on your own field of business, They are FREE! 
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—Age__ 
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Now He Has a Shop of His Own, 
He’s Going To Catch Up 
B t or not, I have beet 


Pp S M ca see it i arts He Knows What Makes the Wheels 
eal t ew Cees, cat it { CO ‘Round—Backward 


ALTHO T am only fifteen 
en to Know the answer to the 
B., of Riffle, W. Va 
turn backward in the 
\ n it one time 
wr t wt mat Zi! -4 ‘ | }? il to KO backw i 
DSH WHERE'LL | BEGIN? I thought it was - movi mera takes one \ ! 
a ae pee i whe reac »? ire ll i certain positior ind v 
é -. - : e of the letter i t s the next picture anothe poke i 
- = Ou leade! Say osition slightly back of whe e first spoke 
{ — » from fellovy rhe wa before When thi is epeated many 
, ‘ wanted 1 te nge ime the spoke S$ appear to move backward 
Te ‘ the entire magazin As the wagon slows down, the camera catches 
iit thei ol iny the spokes in their proper positions and the 
, ippears to move in the right directior 
Columbus, Ohio 


a make 
wage te 3 Physician Misses Monthly 
“"* “" Mental Going-Over 
WHat happened to 
Before Long, We'll Be Afraid the Question Bee? wy parents TELL ME 
To Go into the Kitchen Now, I have no way of HOW DUMB 1AM WHEN | 


a 


knowing how dumb I DUN THEM FOR 

one of vour reade ] really am. Better get BACK BILLS : 

t il I busy and check up or a. A 
me next month.-(Dr.) as Y 
D.W.K., Seattle, Wash KIX 


+ 


l tal 
igqgest that 
4 thinking 
stions 


a? 


That Siamese-Twin Bike 
Is Still Going Strong 


M. L., of Winnipeg, Canada, says that he 
ind his cousin reached speeds approaching 
fifty miles an hour on a pair of bicycles 
hooked together. I recently made a twenty- 

mperature seven-mile trip on my own bicycle, alone, in 
lid was ninety-one minutes. A few days later I made 
i draft the same trip with a friend, using our bikes 
readers can in Siamese-twin style, and this time it took 
terious ex much longer. I was not loafing on the rear 
eat, either. One disadvantage of the two- 
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job in a shoe fac- 
probably be there today if } 
bout the oppor ties 
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National Radio Institute 
tical I was soon ready 
week in spare time 
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‘Whe finisl “Eight months later N.R.I. Graduate Serv- 
m8 ser : nar three e - ice Department sent me to Station KWCR 
made service manage we 7 where I became Rad Operator Now I am 
seamen than tebtes ° Radio Engineer at Stat WSU'T and con- 
niet pilectrcmanibiosie nected with Television Station W9XK 


y pay 
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“N.R.L. Training took me out of a low-pay 
hoe factory i and put me into Radio at 
1 a colorful past 


gue io has enjoye 
It ‘ future 


ten greater 








Fset! Tho | Train You at Home 


to 


If you can't see a fu Many Make $5 to $10 a Week 
ture in your present Extrain Spare TimeWhile Learning 
job, feel you'll never The day you enroll, I start sending you 
J E Smith, make much more mon stra Seney Jeb Ghecte—etast chewed 
residen ey; if you're in a ou how to « Kadio repair obs 
a Ba seasonal tleld, subject Throughout our Course I send 
lished 25 years to lay offs, IT’S TIME nd directions which have helped 
NOW to investigate make $5 to $10 a 
Radio. Trained Radio Technicians time while learning 
make good money, and you don't have equipment to 
to give up your present job or leave 
home to learn Radio. I train you at 
home nights in your spare time 


training 

home inter 

ng. practical. YOU Al 

A MODERN, PROFESSIONAI 

AVI ALL-PURPOSI SET 

SERVICING INSTRUMENT to help 

you ike mone Radios while 

learning and equip you for full time 
work after you graduat« 


Why Many Radio Technicians 
Make $30, $40, $50 a Week 


employ 
manu 


y ixing 


broadcasting stations 
operators, technicians 
facturers employ testers, inspectors, 

servicemen in good-pay jobs. Radio 

jobbers, dealers, employ installation } 
and servicemen. Many Radio Techni 
cians open their own Radio sales and 
repair businesses and make $30, $40, i Ric 
$50 a week, Others hold their regular pla 
jobs and make $5 to $10 a week fixing 

Kadios in spare time. Automobile, Po 

lice Aviation, Commercial Radio; 

Loudspeaker Systems, Electronic De 

vices are other fields offering oppor- 


8 

8 

° . 

tunities for which N.R.I. gives the a 


Radio 
tadio 


Rewards 


required knowledge of Kadio, Tele 


vision promises to open good jobs soon 


b City 


BE A RADIO T 


E. SMITH, President, Dept 
National Radio Institute, Washington, D. C 


Mail me FREF 
Rad N 


CHNICIAN 


Find Out What Radio, Television 
Offer You—Mail Coupon 


Act Today! Mail the coupon for my 64 
page book Rik Rewards in Radio 
It points ont Radio's spare time and full 
me opportunities and those coming in 
tells about my Course in 
Radio and Television; shows more than 
100 letters from men I have trained 
tell they are doing and ear: 
1 money back agreement 
COUPON in an envelope or 
a penn postcard NOW! 


relevision 


J. E SMITH, President 
Dept. ONP3, National Radio | 
Washington. D. C. 


Sites? 





ONP3 


with t ob 





Ow Keaders Say ~ 


must use 


ihead very 


Introducing Si, the Big Guy 
Who Draws the “‘Little Guys’ 
Wirn the changes you hav made 
i make-up of P.S.M., I think 


, +} 


/ 


izine o é 


ir Readers 

think th 

iws them 
it of 


»pmplicated 
pe page 

of 

s his modesty 


rif doesn't 


That Gun Cabinet Hit the Mark 
with This Michigan Trapper 
THAT ‘abinet of Knotty Pine de 
cribed in your September issue works fine in 
ippil bir ut more of th kind of 


P.S.M.' L.W.F raine Mict 


Gun ¢ 


i 


A Question of Gravity 
Has Him All Balled Up 
Ss PO you had two metal | 
hollow that 
it 
on HOW DO THESE GuYS 
THINK UP PROBLEMS 
THEY CANT SOLVE ? 


force of 
would be 
infinite ar 


ball e y mid-air 


take in rea 
nt., Canada 


Con 


This does 
could one of 


tinued 


Ship-Model Builder Wants 
More Old-Time Vessels 


IN THE past, I have greatly enjoyed build 
ing’ your ship models such as the Malek Adhe 
ind many others. I know that Captain McCanr 
has passed on, but don't you think that 
these models of old-time ships should be 


continued?—M.E., Boston, Mas 


What We Need, He Believes, 
Is To Learn How To Live 


How many of your readers would be inter 
ested in a articles to comprise a 
course In inorganic chemistry and qualita 
tive analysis? Also, a similar series on mi 
croscopy ind elementary bacteriology? I 
certainly think these would be better than all 

the irticles and 
war and 
adjuncts which ap- 
pear so promiscuous 


series of 


tures on 


IT TAKES CHEMISTS AND 
SUCH TO MAKE EXPLOSIVES 
AND OTHER WAR MACHINES 
ly in all 
and newspaper! 
Such a series of ar 
might start 
ome yet unknown 
person on the road to 
the discovery of 
cure for cancer, 
new drug to 
tuberculosis, 
methods of fighting 
Wouldn't that be bette: 
new bombs, dive 


magazines 


now 


ticles 


combat 


new 


industrial diseases 
thar ill the 
bombers, death rays (7?) and o on? What 
this world needs is more and better school 
ind teachers, hospitals and doctors, labora 
tories and scientists, to help us to learn and 


live, not to die H.W.F., Bridgewater, Mass 


articles on 


A Plea for a Department on 
Doing Nothing Efficiently 

Your new subject-matter grouping of pages 
with the convenient in 
dex, is another 
toward perfection 
observed, also, that 

this month brings —- 
you (us) a new, greatly he, 
enlarged Automobile 5 
Department . .” Let \ 
er come! I 
another improvement 
by supplementing “Our 
Readers Say” with a ~—_ 
department of “Occu- ’ 
pation for Nothing-To- 
Do People: How To Do 
Nothing Efficiently.” By the way, I read some 
where that during the last six years “C.C.C 
boys” have built 44,000 bridges, 110,000 miles 
on page 14 


ste p 


It i ANYWAY, HE CANT SAY 


THAT WE C.C.C. BOYS 
HAVE NOTHING TO DO! 


™ ~ 
J \\ 
, 


~ e) 


suggest 


{\™ 


Vee 


\ 


a J 


SBQe~ 
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Built with No. 814 
Erector Set 


Look at that towering Erector parachute jump, 
with electrically illuminated top. You build it your- 
self. Piece by piece you fit the long gleaming girders 
together—attach the parachute rigging—and in- 
stall the powerful Erector reversing electric engine. 
. ..And now for thrilling action! Blow your whistle 
... throw your engine into gear and your parachutes 
are hoisted up and up until they strike the release 
mechanism. Then, like a flash, they plummet down- 
ward—unfold—and lazily float to the ground. 
Now get a load of that mighty Ferris wheel. It 
whistles—twinkles with light—operates in either di- 
rection at slow or high speed. You can build hun- 


dreds of spectacular, realistic mechanical marvels 
with one Erector set. And how the Erector electric 
engine makes them buzz with action! See the new 
Erectors at your nearest toy store. Take Dad along. 


A Gilbert, Founder of the Gilbert Hall of 
Science, the home of Erector, American Flyer 
Trains, Gilbert Chemistry Sets, Gilbert Mi- 
croscopes and other Gilbert Scientific Toys. 
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Built with No. 9'4 
Erector Set 


@ Ail-Electric No. 8'/2 Erector — Crammed with 
exciting electric features. Whistle. 110 Volt reversing 
electric engine, with automobile-type gear shift. Elec 
tric lights. Electro-magnet so powerful it grabs up steel 
girders before it touches them. Contains total of 15 
pounds of up- 

to-the-minute 

parts for build- 

ing bascule 

bridge, giant 
Ferris wheel, 
magnetic crane 
oil drilling rig 
and many other 
colossal, whis- 
tling, engine 
driven, electri- 
cally lighted en 
gineering mar©r- 
vels. Builds 
over 100 models. 
Price $12.95. 
Other Erector 
Sets from $1.00 


ont = oe 





Big 24-page illustrated book ‘it's Fun 
to Be a Boy Engineer’’— 
Boys, getting this book is as exciting 
as going to the movies. Over 100 s 
trations. Mail coupon or post card 
The A. C. Gilbert Co., 606 Erector 
Square, New Haven, Conn 
Rush big book. (Offer goo 
U.S. A. and Canada.) 

Name 

Street 

City 
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Ow Keaders Say a 


5,200,000 dams. Aren't there any 
it have they been doing 


Mexico City, Mexico. 


of roads, and 
88 ae F 
! 
l 


girls? If so, wh 
this time?—-H.E 


Another Solution Would Be 
To Motorize an Ash Tray 


A 4 solution of the proble m of smoking in 
it would you think of a built-in ash 
bottom swings out on spring 
hinges when you press 
a button, allowing the 
ashes to go down a 
pipe and fall on the 
road? It seems to me 
that this would be bet 


yi 

. “4 be ter than flicking the 

q 2 . ashes out the window 
— call ears | ind getting them back 
ee 


i car, wl 
tray in which the 


BUSINESS (S$ ' 
BUSINESS 


FIXED | in your eye, and an 


WB, improvement over the 
(Ne e ash receivers in most 
SSNS | EMPTIED irs, Which can hardly 
CL. ‘ —— ‘as ve emptied without 

dismantling the whole 
D.J.B., Chicago, Ill. 


Since P.S.M. Says So, 

We Must Be Wrong 
Yor tate that 

was the first to 

flight. Maybe 

back through 

you will find 


iutomobile 


Sikorsky new 
make i successful 
North America. But look 
June 1938, and 
Focke-Wulfe 


helicopter 
vertical 
30 ir 
your files to 
1 photograph of a 
helicopter being flown by a girl in a German 
beer garder As you correctly stated, this 
craft was the first to stay in the air for any 
length of time, which an Italian one failed 
to do. It is much compact than its 
predecessor or the Sikorsky machine 


B.G Halifax, N.S Cc 


more 


l wet around to 


Ea 


This Problem in Circles 
Should Be Easy as Pi 


Here’s a math problem to help you 
All the arcs in the fig 
ure ire semicircle 
The line CD erected 
perpendicular to the 
diameter of the large 
circle, AB, at the point 

tangency of the 
small semicircle 
woint any 

oe the . ! 
AB. What is 

the shadec 
of the figure 
equal to 
equals fourteer 

R.S.K., 


WHAT 15 THE AREA 


OF THE SHADED PorTION? 


Chicago, 


14 


Gus Wilson Helps Start 
a Puerto Rico Workshop 


WueEN I sent Martin Bunn a little informa- 
tion to use in his “Gus and Joe” I was 
not expecting to earn any money by it. How- 
ever, I am very grateful for the five-dollar 
check, for it started my home workshop. I 
used it for the down payment on a bench saw 
and motor. My regular job is as a power-plant 
operator, and on the side I act as auto me- 
chanic for neighbors and friends. Once in a 
while I get a queer problem. The other day 
I got one that had me stumped. Perhaps you 
will let me tell you about it some time, but I 
im not expecting to get paid for it. Maybe it 
would show somebody, somewhere, how to 
cure this same trouble. Wishing Gus Wilson 
carloads of good luck and many years of 
fruitful life. P. S Is Gus married or a 
bachelor?—R.F., Isabela, Puerto Rico. 


stories, 


bachelor As he 


sare cranku enough, but after 


Gus is a confirmed once 


remarked, “Car 
; 


about twenty vears of studu a fellow can sor 


what one of them is going to do 


As for women .. .”—Ed 


of figure 


ue t 


Here’s One Trick the Enemy 
Would See Through at Once 


WovLpn’t it be a help 
to the United States, 
“if” we got into a war, 
to make planes out of 
transparent plastic? 
Then, when you went 
to bomb the enemy, 
they could hear the 
motors going, but 
they would see right 
through the planes. 
The motors, controls, 
and bombs would be 
hard to see up in the 
sky.—W.H., Miami, Fla. 


THAT WAS FITHER TRIED 
OR AT LEAST SUGGESTED 
DURING WORLD WAR 1 


We Got Off on the Wrong Foot 
With That Corn Razor 


For the last five or six years, I have noticed 
a queer instrument in my father’s possession 
When I inquired about it, I learned that it 
was a corn razor. Imagine my surprise when 
I saw it described as a new device in your 
September issue! I don’t mean to knock the 
product, because it purpose well 
What puzzles me is how it happens to appear 
as something new. The one you illustrate is 
the identical twin of the one my father uses 
faithfully.—J.M., White Plains, N.Y 


serves its 


razor described in our Sep- 


Apparently, the 


was not a brand-new invention 


tember issue 


but an improved product Ed 
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“IT WAS LIGHT IN A WILDERNESS 
OF DARKNESS TO ME” 


Pa “T was stuck. A wife and three kiddies and the same old pay envelope. I couldn't 
see a thing ahead except the same old grind. Then one day | read an I. C.S. ad. 1 he cou- 
pon fascinated me. A new idea struck home it was light in a wilderness of darkness to 


me! Today, because | mailed that coupon two years ago, | am a trained man making 
a trained man’s pay!” 


Vearly fiity vears ago. the International Corre spol dence Schools were established to provide 
sound educational facilities to men unable to attend resident schools. Over five million dollars 
has heen spent in pre paring texthooks and ke é Pp ng them up to date. Today. youll find Gon ae 


graduates holding leading positions in every field of business and industry. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7603-K, SCRANTON, PENNA, 
Without cost or obligation, please send me a copy of your booklet, “Who Wins and 
Why,” and full particulars about the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


& \itg 


Air I - 


BUSINESS COURSES 


C2 Spanish 
W 


HOME ECONOMICS COURSES 


res 
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Helps for the Home Owner 


Wall Covering 
of Linoleum 
Now Available 


LINOLEUM, long used 
for floor coverings, is 
now being employed for 
covering the walls of 
bathrooms, kitchens, and 
playrooms, with a wide 
selection of patterns and 
colors available. The 
covering is exceptionally 
easy to apply. A strong 
adhesive base is first 
brushed onto the wall to 
be surfaced, and the li- 
noleum then rolled into 
place over it, as shown 
in the photograph at the 
left. Openings for light 
switches and other wall 
projections are cut out 
with a sharp, heavy 
knife. Being completely 
waterproof, linoleum 
walls can be thoroughly 
scrubbed and washed 
when they become soiled, 
without any possibility 
of damage to the surface. 
Furthermore, since they 
are fadeproof, they are 
not affected by exposure 
to strong sunlight. The 
material makes decora- 
tive effects possible in 
rooms where wall paper 
be practical. 





Applying linoleum covering to a wall. Openings for switches and other 
wall projections are cut out of the material, as in using wall paper would not 


Single Unit Combines Blowtorch and Soldering Iron 


BLoWTORCH and soldering 
iron are combined in one 
unit now available to home 
repairmen. Either gasoline, 
benzine, or denatured alcohol 
may be used as fuel for the 
blowtorch, whose concen- 
trated flame heats up the 
unit's soldering point within 
three minutes The torch- 
regulating valve it the end 
of the unit, serves also as a 
Stand for the soldering iron Concentrated flame from the blowtorch in the handle heats the sol- 
when it is not in use. dering-iron point. The flame-regulating valve serves as the rest 
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outfits 
tender, 


d trans- 
ars, track an 
er from $7.95 


Lionel train 


form 


New Engines! New Cars! 
New Scale Model Realism! 


Bascule BRIDGE Send at once for a copy of the 
emote con- new 1940 Lionel Catalog and 
Het, automatically — 1 have a look at the greatest array 
ine approaching idge of scale model railroading equip- 
~ciavoadase 4 ment Lionel has ever built. 64 


a 


Opens by © 


MAGNET CRANE 


full-color pages of railroading Greatest occessory < 
. . * a 
fun, thrills and excitement. 1940 Lifts steel Doors 


tism 
magne n 
plo electrically 


Now, Two Trains On One Track 

Read about Magic Electrol, the 

sensational Lionel invention that 

enables two trains to operate on New Lionel 100 

nts co y 

ENGINE WHISTLES the some track circuit, with each as i. troins 

ine v, Any whistle aor independently controlled. See pic- a 
' ° : : trac 

Officio! ere control: tures of new freight cars. Examine ometric operation 

sles details of electro-magnetic coup- 


BLOCK SIGNAL 

’ ol 
- : : ni 
106 LOADER 
evotor | 


ading cars 
te control! 


Electric el 
logs for | 
by remo 
lers and electrically actuated cars 
thet unlood by remote control. 
Don't delay. Mail coupon below. 


CLIP AND MAIL 
COUPON TODAY >, 


a fim at yet 
THE LIONEL CORPORA aa "7 
Bis cost 26th Street, New " ae rn 
ig to cover posta pene 4 
aie ee Aneooneh postage gtalog 
Pleose sen . 


eB NAME ————— ~ 


CO’ — 
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Portable Electric Repair Kit 
Holds Tools, Wires, Parts 


ELECTRICAL work around the home should 
be made easier by the portable wiring kit 
pictured above. Spools for wire are mounted 
on top of the metal kit box, which contains 
i drawer of compartments for screws, in- 
sulating materials, and other small wiring 
parts. A twelve-inch rule is marked along 
the edge of the case just above the drawer. 


Circular-Spray Shower Head 
Takes Less Water Pressure 


BECAUSE it 
le an spray, a 

shower head effects a saving in the amount 
of water used No small 
water squirting out 


requires less water pressure 


idequate soft new 
holes are used, 
iround the sides of the 
mtrolled circular 
ball joint allows the head to be 


shower-head face in a ¢ 
stream. A 
adjusted to 


‘ iol sole 
Various angies 


1s 


Rubber Molding Seals Edges 
of Built-In Bathtubs 


ERMANENT, water-tight, and decora- 

tive, rubber molding in strip form is 
now marketed for sealing the joint between 
a built-in bathtub and the adjacent wall. 
The molding, which is flexible to follow the 
contour of the tub, is made of sponge rub- 
ber faced with solid rubber that is not 
affected by soap or hot water. 


we 


ral 


Built-in tub with rubber molding along the wall 
joints. Inset shows how the material is applied 


Midget Fire Extinguisher Is 
Handy for Home or Car 


A FLASH-LIGHT-SIZE fire extinguisher only 
six inches long is now offered to home 
owners. Sold complete with a tubular case 
and wall bracket, the unit has put out small 
il, kerosene, and gasoline fires within 
fifteen seconds, in tests. Breaking a metal 
tip puts the extinguisher in operation. 
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SAVE UP TO 50% 


Oc tets Met IGGL LTUBE 
with FREQUENCY MODULATION MOWEST 


sand TELEVISION ADAPTATION RADIO 


} EASY TERMS Qe) 


est 95 

BB Sea a 
a Ca (ar\\ 2. 
‘a3 : ss. ; 

ha Ss COMPLETE 

: CHASSIS 

WITH TUBES 

AND SPEAKER 


GET THRILLING WORLD-WIDE 


3 
TRIAL FOREIGN NEWS DIRECT! 


appears in your local paper or is announ ed 
over your local radio. We say: You can get 
will out-perform ordinary sets, you thrilling world-wide foreign news, sports broad 
Radio enthusiasts will be particularly delighted with the casts and musical programs better and more 
and merchandising brilliant performance, beautiful tone clearly with a Midwest! 
experts who have seen the sensational and world-ranging ability of these Fifteen tubes 
new 1941 Midwest Radios say that super Midwests. Just imagine being THIS ones Se 


they represent today’s outstanding able to pull in world-distant broad Tuning Eye Tubes. 
values! If you get a big “‘kick”’ out of casts from the capitals of Europe —to 
wning a super powerful radio that hear history in the making before it Lad 7 


TRADE-IN ALLOWANCE™ | CABINET MODEL 
ONLY 


ON YOUR OLD RADIO $9 995 











*Now, you can not only save up to 50 by 
buying direct from the Midwest factory—but, 
Midwest allows you up to $25 on your old radio 
—on many models shown in the big, FREE COM a L ETE 
Midwest Catalog. Send for this catalog and see 
Just think ! Here’sa super 
for yourself that it actually brings the Midwest powerful 15-tube radio 
factory to you, that it pictures and dramatizes complete in cabinet— ata 
many beautiful, 1941 factory-to-you radio price you would ordinarily 
values— from 6 to 18 tubes—up to 5 wave bands pay for a 7 or 8-tube set. 
including Automatic Record-Changing Never before have you 
Radio-Phonographs, Home Recorders, etc. been offered so much 
graphs, , tadio for so little money! 
(Model Z-18 


shown at left) FILL IN COUPON AND MAIL TODAY OR JUST 
SEND YOUR NAME AND ADDRESS ON I¢ POSTCARD 


5-BANDS Otek 
MIDWEST (#7. 

Our famous 30-day prove- a ww 

it-yourself plan fully 

protects you and enables MANUFACTURERS OF QUALITY RADIOS SINCE 1920 

ou to prove Midwest's 

mee performance in the 

gevece of your home. 









































o obligation. Cincinnati, Ohio, U.S. A. Name 
Dept. 59-GG 
MAIL COUPON Send me your new FREE Address... 


FOR F i ia ia Catalog, complete details of 


CATALOG your liberal 30-day Trial offer Town State 


t 
| 
! 
Midwest Redio Corporation t 
' 
| 
t 
| 
and factory-to-you prices User-Agents Make Easy Extra Money. Check here ( ) for details, | 
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With the 


HELLING peas should be a simple matter 
S for the housewife who uses a novel kitchen 
unit devised by Anthony Flanagan, of Ard- 
more, Pa. To use the device, the housewife 
slices off the end of a pea pod with the sharp 
blade mounted on the unit, and then slides 
the pod i metal lip so that a sharp 
metal point slits 
the pod open and 
dislodges the peas. 
The peas then roll 
down through a 
metal tube into a 
cooking pot, and 
the empty pod is 
re 


ilong 


tossed aside . 
an inventor asks 
the Patent Office 
whether his idea is 
new or novel, be- 
_fore he applies for 
i patent on it, they 
will refuse to 
answer his query. 
However, the Pat- 
ent Office is open 
to him, his attor- 
ney, or his agent, 
thoroughly 








may be 


ind patent records 
searched $0 that he may determine the nov- 
for himself ... A DOLL that 
in be made to sing or to talk in complete 


elty of the idea 


development of a South 
American|inventor, Pedro Strauss, of Cara- 
Venezuela. A mechanism within the 
body of the doll utilizes a sound strip to re- 
d words and direct them out 
through the mouth of the doll. Movement of 
the sound strip is accomplished by means of 
‘tor wound by weights that are 


sentences|is the 
Cas, 


produc e recorde 


i spring m«¢ 


le —_ + 
1 
joss 
} | 
Ie 
' / 
ws 
ved when the doll is tilted to a horizontal 
position or turned upside down, and then re- 
turned to a normal vertical position. Several 
different recordings of phrases, or 


musical sounds can be recorded on the same 
sound PLANT PATENTS 


words, 


strip, it is said 


Inventors 


have been issued since 1930, but only about 
100 have been granted to date... AN AUTO- 
MOTIVE IMPROVEMENT worked out by Albert 
C. Hoecker, of St. Louis, Mo., combines a 
bumper with two jacks for raising the car 
to change tires or make repairs beneath the 
chassis. The jacks are installed in vertical 





members built into the bumper, and are 
operated by means of a crank that fits into 
the top of each unit. When the crank is 
turned, a tubular leg is screwed down to 
meet the ground and raise the car up off its 
wheels. Bumper jacks can be installed at 
both the front and back ends of the car so 
that the vehicle may be raised completely 
off the ground ... YOU'VE SAID A MOUTHFUL 
when you quote the title of patent 2,192,015: 
“Polymerization and Condensation Process 
Catalyzed by Means of Dihydroxyfluoboric 
Acid and Dihydroxyfluoboric Acid-Boron 
Fluoride Addition 
Compounds” 

AN INCONSPICU- 
and efficient 
hearing aid for the 
deaf, built into a 
pair of eyeglasses, 

is the invention of 
John Walter Cox, 
of Berkeley, 
Calif., who has 
assigned the pat- 
ent on the device 
to the Radio Cor- 
poration of Amer- 
ica. The sound- 
reproducing 
mechanism, of the 
bone-conduction 
type, is installed 
at the broad tip of 
that it presses against the bone back of the 
ear. The lenses, which may be made of plain 
glass, or ground to correct a visual defect, 
serve as a diaphragm or pick-up element in 
the small microphone used with 


OoUs 


the eyeglass bows, so 


plac e oft 


Continued on page 22) 
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INVENTORS 


Get Expert Advice on HOW to 
PROTECT and SELL Your Invention “4°44 = 


kes GUIDE 


NV " 
ClLARENce ENTOR : . 


nswers many 
coustantly ask 
necessary to ap] 
ig it i 
to safeg 
Is ¢ checked 
patentable before fil 
ind a practical way 
rresses, It tells how some 
nany simple inventions 
Patents covering ) 
ind marketed; tells cou 





‘ P iw e ¢ icted for vou » etit to give you pro 
‘ " or e fe ires of your invention which are Patentable. But -~ 
these features must be hexaliy ind concisely set fort the rm { 0 /00 
claims l S| if the procedure is so complex that the P nt he ver 
Office advises the tor to engage a competent Registerec 4 I = . 
Attorney. We maintain a large staff—carefully trained registere ~~ t f 
—— 
patent attornevs—expert draftsmetr experienced search ] us va TULA Y 
' rve you. We have been serving inventors for — 





n 20 years 


Take First Step Now 


With the Patent Guide vou will receive also Free a “Ree 
form w will enable you at once to CLARENCE A. O’BRIEN 
before you file your Registered Patent Attorney 


Pate pplicatio s step costs vou nothing vet may 90.ae e 

he vital to your success. Remember—in Patent Matters OM2 Adams Building, Washington, D. C. 
ACTION is IMPORTANT. Delay can be costly. Mail the 

coupon mn velope, or paste I venny postcard 
NOW. 


entior 


» send me your 48-Page “Patent Guide™ 
specially prepared “Kecord of Inventio 
RK E E,. This request does not obligate me. 


CLARENCE A. O'BRIEN 
tered Patent Attorney 
oan Adams Building 
Washington, D. C. 


State 
Please write or print plainly 


IMMEDIATELY MAIL COUPON TODAY! 
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Be an AERONAUTICAL ENGINEER 


BIG MONEY PAID 

EXCEPTIONAL OPPORTUNITIES 
Big demand fdr Aeronautical BE A COMMERCIAL PI- 
pao meng . ns <« ear LOT. Lincoln Government 

_— se practical ene Flig 

. Co aa er I 

adjusta- Flight Instru 

BE aN AIRLINE 


MAINTENANCE MECHANIC. 
p Sgveccmens Approved 


v LENCOLS AIRPLANE © FLYIAG SCHOOL DIVISION \O~ 
6212 Aircraft Building, Lincotn, Nebraska 


INVENTORS 
Get PATENT FACTS 


Free Books Answer Questions— 
Tell How to Get Protection 


\ be worth 
ets first and 


results 


7 weeeoe e es 
C. A. SNOW & CO. 
Patent Attorheys Since 1875 

2012 SNOW B8LDG., WASH. D. C. 


‘ 
von | <— MAIL THIS 
COUPON FOR 


Da a ee ee ee eS FREE BOOKS 


‘hanin  eenes “anne TO 


: eaten TRADE MARKS : 


AS caste supe ted given persor ab ittention 
} he ( ption” wu uctions 
' Schedule r¢ ‘ 3 ond 
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(Continued from page 20) 


conventional hearing aids. Tiny batteries 
that operate the device are installed within 
the bows of the glasses . .. TO PROVIDE SKIERS 
with a way to obtain better control on down- 
hill runs, Hans Thirring, an Austrian inven- 
tor, has patented the odd ski sails shown in 
the illustration. Made of balloon silk, sail- 





cloth, or a similar material, the sails are cut 
so that the lower ends can be fastened to the 
ankles of the skier by means of loops and 
elastic straps. At the upper edge, the sail is 
turned back to form sleeves, into which the 
skier places his arms. When running down 
an exceptionally steep slope, the skier can 
spread out his arms and let the wind enter 
the bellied sail, which then will act as a wind 
brake to slow him down to a safe speed. The 
sail may also be used as an aid in turning to 
one side or the other... ONLY TWO WHEELS 
are used on a roller skate patented by William 
H. Decker, of 
Shawnee, Okla. 
Each skate has 
one rubber-tired 
wheel placed at 
the front and on 
the outside of the 
foot, and a second 
wheel placed at 
the rear and on 
the inside of the 
foot. According t 
the inventor, this 
arrangement 
makes it easy for 
the skater to 
change the direc- 
tion of his travel, 
and since the 
wheels are rub- 
ber-tired and con- 
siderably larger than conventional wheels, 
skating over rough surfaces is possible with- 
out greatly affecting the skater's balance, or 
causing him to fall. The skates are steadied 
by a vertical steel brace which is strapped 


(Continued on page 23) 
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to the outside of the skater’s leg... NATHAN 


(Continued from page i ¢ + 
HAMMER, of New York City is responsible 


for a novel clock which has no hands. The 
timepiece utilizes four dials, placed one over 
the other, and all moved by the same clock- 
work mechanism. The outside dial, trans- 


parent except for an opaque ring around the These besks were prepared for men of ideas 

outside that has one men who have an article in mind that will 

transparent open- make money, save money, save labor or give 
pleasure Leading thinkers agree that the 
mei world of a few years from now will be radical 
cate the hour. The ly different because of the contributions to 
second dial contains progress that inventors will make. Now is the 
i if you have an idea—to see about pro 
tecting it 


ing, is used to indi- 


an opaque arrow, 
which indicates the . 

minute, and the Many Little Ideas May Have 
third dial has an Big Commercial Possibilities 


opaque arrow that Don't think that to be profitable an idea 


indicates the sec- needs to be complicated. Simple articles—just 
ee: : i person's hunch—have often proved protitable 
ond. The fourth dial rhe crinkly hair pin, the metal tip for shoe 


is marked with hour laces, the paper clip are good examples. Also 


improvements on patented articles sometimes 
numerals around its prove more protitable than the original article 


outside rim, and 
minute and second Don’t Delay—Send for These 
markings nearer Free Books Now 

the « enter sae te Many a man has waited until too late to pro 
QI OTING from the tect an idea by a United States Patent Ke 


itself 


member someone else may be thinking along 


fficis Ss f 

— official rules = the same lines that you are, and the Patent 
practice of the U. S. Patent Office: ‘“‘When- Laws favor the man who files his application 
ever, during a time when the United States for a patent first. Delays of even a few days 

: can sometimes mean the loss of a patent sO 

is at war, publication of an invention by the learn the important facts about Patent Pro 
granting of a patent might, in the opinion of tection at once 
the Commissioner, be detrimental to the pub- 42 Years of 
lic safety or defense or might assist the Proven Service 
enemy or endanger the successful prosecu- Wise, Ditmtnen imi: Shih ; 
tion of the war, he may suspend action on , 
the application therefor” ... NO MOTOR is he & 
required to operate an automobile turntable 
invented by Fred W. Jacobs, of Louisville, 
Ky. As the car is backed up onto the raised 
circular platform, its rear bumper engages 


a standard which is connected by means of 
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REGISTERED PATENT ATTORNEYS 


Main Office: 570-P VICTOR BUILDING, Washington, D.C. 
Pittsburgh Office: 514-C Empire Building 


FREI I 


a cable to tension springs installed in the 
garage. By the time the car is in position 
on the turntable, enough energy has been 
stored in the springs to spin the platform 
around. Before being used again, it is re- 


( | State 
turned to its original position by hand. = 2 Ek = on aX 
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. . . IDEAL GIFTS FOR THOSE 
WHO ENJOY BUILDING MODELS 


UR construction kits make excellent 
O gifts for those in your family, or 
among your friends, who enjoy making 
models. Each box contains all the raw ma- 
terials for building the project, and the 
necessary blueprints and instructions are 
included. Special attention is called to our 
new kit (No. 13) for assembling the minia- 
ture room shown below and described in 
detail last month (see P.S.M., Nov. ’40, 


p. 206). 
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Continued on page 


Scale model of an Early Colonial kitchen assembled 


with Kit 13. It is 21” long, 7” high, and 5” deep 
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record of his invention, and who is diligent in 
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You can by the new sun-clock (heliochronometer to you) 
invented by Mr. E. K. Mead of Dallas, Texas. It’s cali- 
brated so accurately that telling time to the minute is 
duck soup . . . and it can be adjusted to any spot on 
earth. Only one thing throws it out of gear . . . a rainy 
day. Don’t miss the full story in the current Popular 


Science on-the-screen. 


za 
Science dons the apron 


Do sticking jar and bottle tops upset your wife? Does her sifting flour 
lay a smokescreen on the culinary scene? If events like these annoy your 
wife, take her to see the “Kitchen Convenience” sequence in Popular 
Science on-the-screen. It shows what happens when science dons the 


apron in the interests of wifely happiness. 


«--and Prof. Oakes. toe! The lovable old professor again 
brings his human touch to Popular Science on-the-screen with another 


whimsical spoofing of the world of science. 


popular science on-the-screen 


@ Produced in Magna r by Foirbonks & Carlisle with t peration of 
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“Paying Results—“’ 

You know, better than we do, 
that advertising for our business 
is not guess-work We must 
have proper results, or we won't 
advertise. If we could find fifty 
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give us the paying result that 
Popular Science Monthly does 
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month in Popular Science. That's 
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HESE practical, easy-to-understand handbooks will help 
you get the most out of your hobby. Written by experts 
especially for Popular Science Monthly readers, they are 


invaluable to the mechanically minded man. Each book is 


fully illustrated, with pictures and diagrams. Bound in sturdy 


library cloth. You need not hesitate to order them for your- 
self or for gifts. We guarantee complete satisfaction or 


money back. 


FIX IT YOURSELF 


Save yourself o lot of expense by doing your own odd repoir jobs 
shows with diagrams and directions how to fix and repair furniture, electric outlets, w 
doors, leaky pipes, floor boards, chimneys, boilers, weather proofing, painting and hu 
of other construttion ond repair jobs. Picture diagrams show how each job is done. 256 
poges. Full cloth bound, $1.00 


RADIO BEGINNERS SIMPLIFIED MANUAL 


- Every radio operation from trouble shooting, to building and improv ng mar- 
$s made so simple ond cleor that you just cannot 


This famous t 
ndows 


ndreds 


velous long ond short wove sets 
f to understand many things that may hove puzzled you before. A few minutes 
a day with this manual will teach you what it tokes years to learn without it 
Prepared by technical radio experts who KNOW how to explain things for 
non-technical radio enthusiasts. Cloth bound. 256 pages, hundreds of simplified 


drawings and diagrams, $2.00 


MODEL RAILWAYS 


A practical handbook that shows how to lay out and operate a home- 
made model railroad. Easy-to-follow instructions for building a box car, 
gondola, refrigerator, tank, hopper, doy-coach, pullman, baggage, ob- 
servation car, and Atlentic type locomotive. How to turn out fireboxes, 
boilers, and wheels in your own shop. How to make an illuminoted dis- 
potcher's track diogram. How to build and install a block signol system, 
remote train control, automatic couplers, relays, etc. 256 pages, fully illus- 
trated, full cloth bound, $2.00 


DECORATIVE METAL WORK 


Simplified for Beginners 
A brond new monuol that tells in easy-to derstand language 


how to moke ureful metal art n ye yme workshop with 


s. How to do inloying nnin tting, etching, joining 
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ELECTROPLATING 


te this book tells you how to utilize 
1 complete home electro-plating workshop 
2ms show how easily you con do copper 
sid plating. How you con plate household 
tools, silverware, ornaments, clocks, wotches, 
all kinds. Scores of ilhustrations, diogroms, 


oth b d, $2.00. 


WOOD CARVING and WHITTLING 


An Artistic and Interesting Hobby for All 
This new practical handbook storts with the simplest kinds of wood carving and 
shows you step-by-step, how to become expert. How to carve figures of men, oni 
mals, birds, with simple hand-tools. Chip carving, incising, level surfoce corving, relief 
carving explained. How to corve furniture, ornaments, frames, jewelry boxes, trays, 


Fully illustroted, 265 pages, full cloth bound, $2.00. 
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NOW IT’S EASY TO BUILD YOUR OWN 


HUNTING ond FISHING LODGES, 
CABINS, BUNGALOWS 


A big book of definite instructions for beginners. If you can handle a hammer 
and saw, there's no reason why you can't build a bang-up cabin in the woods that 
anyone would be glad to live in, or own. Complete plans, and step-by-step instruc- 
tions for every stage of the work. Designs for numerous log cabins, lodges, tourist 
homes, wayside stands, bungalows. Not just a book of pictures but a full course 
of instruction. Every problem of location, drainage, water supply, etc. is } 
clearly explained. Tells how to cut and erect your structure — all about 
floors, roofs, windows, doors — how to do the whole job from foundation 
to chimney top. Don't imagine it's hard—when you see the book you'll be 
aching to grab some tools and get to work. 256 pps., full cloth bound, $2.00. — — 


BOOK OF RARE AND SECRET INFORMATION 
THE BOOK OF FORMULAS - 250 PAGES 


The basis of many fortunes! Formulas, recipes, methods and secret 
processes for making and improving upon beverages, glues, cements, 
enamels, paints, cosmetics, dyes, inks, tooth pastes, soaps, silver and 
nickelplating, oils, lubricants, and a thousand and one things for com- 
mercial and household use! Your fortune may hang upon one little 
hint from this most amazing of books! Information from a thousand 
sources—not normally available to the general public—now published 
for the enjoyment and practical profit of our readers. 


SEE WHAT YOU CAN MAKE 


You can easily make mixtures to keep your windshield shining like 
crystal, whiten discolored teeth, keep silverware bright and clean. You 
can make beverages, or power belt dressings, perfumes, shampoos, 
bleaches, photographic solutions, essences and extracts, manufac- 
ture battery fillers or solutions, and do a thousand other things—all 
with the plain and easily followed formulas in this book. 

If you like experimenting with things, either as a hobby or as a 
serious vocation, here are modern formulas which, taken as a base, 
may lead you to unique discoveries and profits. 











Full cloth bound, $1.00 
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Please send me the book or books | hove circled below. | pay the postman the price shown plus @ 
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SEND NO Fix It : . $1.00 Radio Experimenter $2.00 Cabins $2.00 
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AUDELS NEW AUTO GUID! 
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WITH SIGKTLESS LYS | CUIDED 
10 TOWS OF DESTRUCTION / 


A true experience of JOHN FENIMORE, St. Louis, Missouré 


“THE RAIN WAS COMING 
DOWN in buckets as I took 
my heavy transport truck 
down a long hill,” writes 
Mr. Fenimore. “Suddenly I 
thought the end of the 
world had come. Lightning 
had blasted the road a few 
feet ahead of my truck! 


“THE BOLT BLINDED ME, 
but somehow I managed 
to bring that 10 ton truck 
to a stop. I groped in the 
darkness tor my flash- 
light, then stood by the 
truck and flashed an ap- 
peal for help, 
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“1 WAS PICKED UP and rushed to a hospital, where prompt medical attention 


saved my eyesight. That I enjoy the blessing of normal vision today is due to 
"Eveready’ fresh DATED batteries. You can bet I'm never going to be without 


them! . ; 
(Signed JU’ Zancmow 


word “Eveready” is a registered trade-mark of National Carbon Co., Inc 
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"ANOma. CARBON 
pacout 


NATIONAL CARBON COMPANY, INC.,30 EAST 42nd STREET, NEW Y 


l wi l wron Carbide UCC Eo Carbon ¢ 
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ealth and a famous father are two stum- 

bling blocks in the way of success. At 

least that was the short-pants notion of 
Edward R. Stettinius, Jr. For “Little Stet,” as 
University of Virginia classmates tagged him, 
swapped his college blazer for the grimy 
overalls of a forty-cent-an-hour General Mo- 
tors laborer. And his notion must have been 
right, for just seven years later the motor mo- 
guls Jettered “Vice-President” on his office 


door. And seven years after that, the white- 
haired, black-browed stripling of thirty-seven 
startled the industrial world by becoming head 
of one of the largest corporations on earth, 
U.S. Steel. Now, at forty, he has tossed aside 
that $100,000 job and is collecting his dollar 
a year providing the mountains of raw ma- 
terials necessary to satisfy the monstrous ap- 
petites of the thousands of factories that are 
grinding out guns, tanks, and planes for na- 
tional defense. Whether slashing red tape in 
Washington, or calmly discussing the health 
of Hereford cattle or Belgian draft horses on 
his Virginia farm, “Little Stet’ constantly ex- 
hibits his amazing genius for getting all types 
of men to pull together in a common cause. 
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APABLE of carry- 
ing nine two-ton 
1erial bombs across 

the Atlanti dumping 
them on an enemy objec- 
tive, and returning to the 
United States without 
landing to refuel, the 
world’s largest 1irplane 
soon will be launched from 
a fiyving field in southern 
California. Known as the 
U.S. Army Douglas B-19, 


the long-range bomber can 


eighteen-ton lethal load 











i 
—_ 

- 

-* 


a 


DOUGLAS B-I9 BOEING 314 
(BOMBER) CLIPPER) 


SPAN 152 FT. 
LOADED-4! TONS 
SPAN 212 FT 
LOADED-70 TONS 


DOUGLAS 0C-3 
(TRANSPORT 
PLANE) 
SPAN 95 FT. 
BOEING B-17B LOADED-!2 TONS 


(FLYING FORTRESS) 


CURTISS P-36A. 


————— (SINGLE-SEAT FIGHTER) 


LOADED -24% TONS SPAN 37 FT. 
LOADED-24 TONS 
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with its an airplane, either military or transport. 
altitude of For four years, 500 engineers and me- 


22,000 feet and speed through the sky at chanics have worked secretly at designing 


210 miles an hour. Its wing 


feet from tip to tip, and 


power radial engines, turning 
three-blade propellers, will 


spreads 212 the big ship and constructing its parts. 
2,000-horse- Recently, working with clocklike precision 
sixteen-foot from a carefully checked “script,” they 
it more guided the gigantic structure from the maze 


power than ever before has been supplied to of steel girders in which it was fabricated 
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| Warplane age 
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and gently turned the fuselage and wing 

from a vertical to a horizontal position. 

When the engines are installed and gasoline 

poured into the wings, a crew of ten will Assembling the leading edge of a 212-foot wing, 

test-fly the new leviathan. It will have a held in a jig rising sixty feet from the floor 

total weight, fully loaded, of 140,000 pounds, 
In building the new weapon of the sky, will disappear during flight in huge wells 

engineers concentrated on range and strik- under the wing. The ship measures 135 

Including feet from nose to tail, and the tail assembly 

a tricycle landing gear and a retractable stands as tall as a three-story building. 

nose wheel, the ship is constructed entirely Towering forty-two feet above the earth, 

of metal. Its wheels, eight feet in diameter, the fin alone has an area larger than the 


ing power, rather than on speed. 


The U.S. Army's B-19, world's biggest airplane, takes shape in the huge Douglas factory in California 
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Me, aha 
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Fuselage and wings were fab- 
ricated in a vertical posi- 
tion amid a maze of girders. 
Below, mechanics at work in 
the roomy cockpit, connect- 
ing the many control cables 


wings of the large twin- 
engine transports operating 
on the nation’s air lines. 

All the huge load of fuel 
required to drive the mam- 
moth bomber on its long- 
range fiights will be carried 
in the wings, in self-sealing 
cells that will prevent ex- 
cessive loss of gasoline if 
the wing is punctured by 
bullets or shells. Baffles in- 
side the fuel tanks keep 
the liquid from splashing 
about. 

Under certain conditions 
of weather and load, the 
plane will have a range of 
7,750 miles. Bristling with 
cannons and machine guns, 
it will be the most formida- 
ble fortress of the air ever 
designed. When taken over 
by the U.S. Air Corps ina 
few months, the B-19 will 
be used as a laboratory for 
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assembling and checking tactical and struc- 
tural information from which may be de- 
veloped large cargo and troop transports 
for the future. 

Just as the Army's pioneering with the 
“Flying Fortress” paved the way for the de- 
velopment of the mammoth four-engined 
stratoliners, so the contruction of the B-19 


may blaze the trail for larger commercial 
sky liners. It may not be long before a 
plane like the B-19 will be carrying passen- 
gers across the Atlantic. Already, Pan 
American Airways is planning an ocean 
with seventy-ton, 150-passenger 
ships. In the conquest of the air, wings of 
peace follow the wings of war. 


service 


One of the plane's four 2,000-horsepower engines being mounted in a dummy wing section for cooling tests 
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Randolph Field flying cadets studying their subject at first hand 


| 
Mobile Air-Line Ticket Office Rides in Auto Trailer 


the Republican nomination, found the office 
parked at the scene as shown below. Step- 
ping inside the door of the trailer where a 


SET up in ah auto trailer and towed across 
country, a mpbile air-line ticket office op- 
erated by Eastern Air Lines served travelers 
during the jpresidential campaign. Those 
who made special trips to Elwood, Ind., to 
hear Wendell L. Willkie’s speech accepting 


EASTERN 
AliALimes 


eh... ese 


Army Flying Cadets 
See Plane Structure 
Through Open Panel 


CUT away to reveal its 
interior mechanism, a fuse- 
lage of a big twin-motored 
plane helps train future 
Army flyers at Randolph 
Field, Texas. Through win- 
dows made by removing 
sections of the metal cover- 
ing from the ribs, a clear 
view may be had of all the 
intricate control cables and 
wiring that go into a mod- 
ern fighting craft. By first- 
hand study, under the 
direction of an experienced 
instructor, the flying cadets 
quickly familiarize them- 
selves with the purpose, ap- 
pearance, and mechanical 
design of each essential fit- 
ting which, out of sight dur- 
ing flight, nevertheless 
performs vital functions in 
control, operation, and per- 
formance of the giant air- 
craft. The illustration at 
left shows a group of them 
peering through the bared 
ribs to find out, with the aid 
of the windowed 
what makes a plane 


section, 


work 


completely equipped information depart- 
ment and ticket office were set up, they 
could obtain reservations for plane travel. 


wero 


RS Ly OQ 


Eastern Air Lines's rolling ticket office. It can be towed anywhere to meet a rush of air travel 
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Spare Motor for Model Plane Is Installed in a Jiffy 


IF THE motor of his model 
plane balks during a competi- 
tion, Michael Beechman, New 
York fan, doesn't care. He 
simply detaches an under sec- 
tion, containing the tiny gas- 
oline engine, and substitutes 
i “spare Ingenious design 
makes the power plants so 
readily interchangeable that 
only a few seconds’ time is re- 
quired, According to the young 
designer, the innovation does 
not interfere with the flying 
qualities of the plane, which 
lands upon a wheel at the bot- 
tom of the removable unit. Be- 
iuse of its shape, the builder 
calls it a “hatchet plane.” 


Airplanes May Get 
Hydraulic Drive 


HYDRAULIC drive, recently 
introduced in automobiles, is 
ipplied to airplanes in an in- 
vention by Charles Adler, Jr., 
of Baltimore, Md. Pumps op- 
erated by the plane's engines 
force a fluid, such as glycerin 
or light oil, through pipes to 
turn turbinelike motors con- 
nected to the propeller. If one 
engine fails, all propellers can 
still be kept spinning. 


Changing motors on Michael Beechman's gas-powered model plane 
is as easy as this. In the upper picture, the builder is seen with 
the model ready for flight. Note the landing wheel at the bottom 


Air-Cooled Engine 
> Hits New Mark of 


2,000 Horsepower 


CALLED the world’s 
mightiest air-cooled motor 
for planes, the eighteen- 
cylinder giant at left 
marks a new advance in 
the quest for greater 
power. Four of these 
2,000-horsepower Wright 
Cyclones will propel the 
enormous seventy-ton 
Douglas bomber’ under 
construction (page 56). 
Meanwhile, secret experi- 
ments are reportec under 
way with a liquid-cooled, 

_ Ss 1 4,000-horsepower motor of 
More power to our planes: the new eighteen-cylinder Wright engine forty-two cylinders 
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STREAMLINE MOTORS 


or Streamline Warplanes 


CONDENSED FROM 


ERE and there in the United States, 
like ganglia in a ‘vast nervous sys- 
tern, factories are working at top 
in the 

pl The world is fighting a war of m« 

The engine cylinders 
have become as important as the explosions 
n cannons and machine guns. The quick 
production of bigger and better engines for 
problem 


tors xplosions in 


planes and tanks is a front-page 


the 


significant of these two engines 
le motor used to power pursuit 
i 


bombers, the combatant and 


ns of the air force. Because of 


peed required in aerial tactics 
warplanes are now generally otf 
In this country 


inufacturers of such en- 


LoOOO ower or more 
there 
on basis. 


‘FORTUNE,’ 


production of power 


JULY 1940 


Pratt and Whitney, and Wright-——are 
manufacturers of high-power 


lwo 
established 
radial motors. By December, each will be 


these air-cooled power 


turning out 900 of 
plants a month. The third is the Allison Di- 


vision of General Motors at Indianapolis, 
which makes the Allison liquid-cooled mo- 
tor, ranging from a twelve-cylinder job 
rated at 1,090 take-off horsepower, to a 
twenty-four-cylinder job, now in the ex- 
tentatively rated at 2,300 


sometimes ships as many as 


perimental stage, 
The company 
four or five engines a day, sometimes less. 
This winter when its present production 
plant will have been doubled, the manage- 
ment expects it will be turning out 100 en- 
a week, or 5,200 a year. The engine 
has already been power 
plant far the Curtiss P-40 and the Bell P-39 
both pursuits; 


gines 


accepted as the 


(Airacobra), single-engine 
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the Bell FM-1 (Airacuda), a 
twin-engine multi-place fighter; 
the Bell XFL-1 (Airabonita), a 
Navy single-engine fighter; and 
the Lockheed P-38, a twin-engine 
interceptor. This acceptance was 
based on a model test, applied by 
the Government to motors made 
in the experimental shop. The 
Allison has yet to pass the pro- 
duction-type test, which is ap- 
plied to the engine made in quan- 
tity in the factory. 

If the production of Allison en- 
gines meets the managers’ ex- 


pectations, the country’s annual 


rate of production of high-pow- 
ered engines will be about 27,000. 


This will be enough to power 18,- 
000 planes, for one engine should 
be held in reserve for every two 
in service. However, since many 
models will need either two or 
four engines, the number of 
planes will be about 12,000. 

One of the reasons why the 
Government looks with hope at 
the Allison engine is that high- 
powered motors, up to now, have 
been put out by companies spe- 
cializing in their manufacture; 
Allison, however, is an engine 
controlled and sponsored by Gen- 
eral Motors, a fact that has 
caused the governmental and pop- 
ular belief that the industry is 
now going to achieve mass pro- 
duction This supposition has 
been based partly on the further 
fact that Allison, in a way, is a 
descendant of the Liberty engine 
of World War I, a mass-produced 
motor of 400 horsepower. 

However, there is a great dif- 
ference between the effort of 1917 
ind the effort of 1940. The Lib- 
erty engine failed as a military 
weapon abroad chiefly for the 
reason that the design engineers 
had too short a time to do the job. 
That they had the right idea was 
proved by the performance of the 
Liberty after the War. The Alli- 
son engine will also be mass pro- 
duced, but under more favorable 
conditions. There has been suf- 
ficient development time, and or- 
ders for the engine have made it 
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In the Alracobra, the engine is behind the pilot's cock- 
pit, allowing better balance and visibility for fighting 


The Airocuda carries its two Allison motors in the rear 
of the g s' partments, giving the guns full play 





The pencil shape of the Army's Curtiss P-40 pursuit ship 
is made possible by the use of the liquid-cooled engine 
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Assembling 


for General Motors to tool up. In- 

ed, the preparation has been so thorough 

iat General Motors can actually build bet- 
le 


possible 


ter engines by mass-production too 


s tech- 
nique than ver be built by hand. The 
han duplicate the 
accuracy f An i nachine tools. The 


problem is mn » much in the application of 


finest 


tion as it 1s in 

yperations upon 

not been sub- 

This is a matter of 

and practice in op- 

> many tolerances 

ne automotive en- 

its Diesel engines, 

those in the Allison. 

owever, more parts of the Al- 
atten- 
other 


lat require micrometri 


than there are in the 


rs engines 


a V-type 
rebuilt after 
very shops near the Indian- 


engine, was 
ir ne 

olis Speedway where Norman Gilman, an 
Yankee who had 

Jim Allison on the old Lib- 
planned the first Allison. Convinced 
that the engine of the future would be liquid 
cooled, he di 


mechani 
worked with 
erties 
iscarded water as a cooling agent 
especially for the 
This was in 1931, 
Allison plant had been 


and designed an engine 


hemical cooler 


use ot a < 


e+ 


two years after the 
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ylinder blocks in the plant of the Allison Division of General Motors at Indianapolis, Ind. 


bought by General Motors. On April 23, 
1937, the first Allison motor passed the 150- 
hour test and the long struggle to get it 
into mass production began. 

The engineers who are bringing it 
production give three major 
their belief that it may prove 
the air-cooled radial types to which most of 
devoted 
resistance, 


reasons 


superior to 


our productive capacity has been 
Their reasons are: first, the air 
or “drag,” is less than in the radial 
the Allison can be divorced from the usual 
position directly behind the propeller; third, 
it can maintain top speed for a longer time 
than the air-cooled motor. 

The claim of less drag is based chiefly on 
the difference in frontal areas; the twelve- 
evlinder Allison has a frontal area of six 
and a quarter square feet as against an area 
in the radial en- 
lower 


second, 


of over sixteen square feet 
gine of the horsepower. The 
area is a result of the V-shaped design, in 
which the cylinders are in line, arranged 
along a crankshaft, instead of protruding in 
the sunburst arrangement of the air-cooled 
radial. Drag increases as the square of the 
speed: if the speed is doubled, the air re- 
sistance becomes four times as great. 
Distinctly more important is the fact that 
the Allison engine, being cooled by the flow 
of liquid around its cylinders instead of by 
a flow of air, need not be directly exposed to 
the air. It can be completely hidden in the 
wings or go back toward the tail. This 


same 
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freedom of the engine position gives the de- 
signer a greater opportunity to design for 
maneuverability, which modern war tech- 
nology and tactics may prove to be more 
important in combat than a few more miles 
an hour. The Airacobra is a case in point. 
Here the weights of the engine, the pilot, 
and the fuel are clustered around the ship’s 
center of gravity. Here, again, fast han- 
dling of the ship is helped by the better com- 
bat and sea: hing vision afforded by the 
pilot’s po-ition over the leading edge of the 
wing. ““oreover, this plane requires a fuse- 
lage only thirty-four inches 
wide—less than six times the 
width of this page—to take 
the compact Allison. 

The Allison engine can 
maintain top speed longer be- 
cause it is easier to cool. In- 
stead of water, which was 
used in the Liberty engine, 
the cooler is ethylene gly- 
col, the same chemical used 
in nonevaporating automo- 
bile antifreeze solutions. 
Ethylene glycol is a by-prod- 
uct of the synthetic produc- 
tion of glycerin. Its boiling 
point is 387 degrees, com- 
pared with the 212 degrees of 
water. The pump forces it 
through the engine so swift- 
ly that the heat dissipation 
is uniform in all cylinders. 

That's the Allison side of 
it. There are engineers, es- 
pecially among the makers of 
air-cooled engines, who are 
not certain that Allison is all that its back- 
ers claim. Most of them accent the stream- 
lining advantages, but they find them offset 
by the problems of installation. But this is 


COMPARISON OF FRONTAL AREAS 
OF RADIAL AND IN-LINE MOTORS 


a technical debating ground, where time and 
research will settle the question. 

The name “Allison” is a remembrancer of 
Jim Allison, who, with Carl Fisher, founded 
the Prest-O-Lite Co. and later established 
the Indianapolis Speedway so that they 
could play with racing cars. Allison put up 
a machine shop to design and service the 
cars and gathered a staff of engineers and 
mechanics, whose superintendent, when the 
U. S. entered the World War, was Norman 
Gilman, an old-fashioned Yankee mechanic. 
When the war ended and surplus Liberty en- 
gines were being overhauled, 
Allison obtained a contract to 
do some of the work. It was 
then that Gilman invented 
the famous Allison bearing— 
bronze integrated with steel 

which solved the problem 
of getting more horsepower 
out of the Liberties. When 
Allison died and General Mot- 
ors bought the plant (1929) 
to secure for development the 
bearings and a Diesel engine, 
then being designed, Gilman 
was made president and gen- 
eral manager of the new divi- 
sion. He built gears and pro- 
peller drives for the Navy 
dirigibles and many special 
engines; and began his study 
of the liquid-cooled type 
through work on the German 
engines on the Los Angeles, 
our trophy of the World War. 
The air-cooled engine had at- 
tained about 400 horsepower, 
but Gilman, like one or two other engineers, 
became firmly convinced that the liquid- 
cooled type of power plant was destined to 
be the airplane engine of the future. 


How a liquid-cooled motor, separated from the propeller, permits streamline design for higher speeds 
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Sound Guides Rocket 


GUIDED entirely 
developed by J. R 
Mass 
for 
ble 


by sound, a rocket 
Fish, a West Springfield, 
lesigned to zoom straight 
y airplane at the almost incredi- 
Act 


bomb 


inventor, 1s 
an enen 
speed of 


900 miles an hour ording to 


How the balloon is used to equalize air pressure 
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Bomb Against Enemy Aircraft 


the 
neti 


inventor, 


the rocket incorporates mag- 
controls actuated by acoustic appara- 
tus, steering itself directly toward the sound 
of an airplane motor to explode with ter- 
rific force when it reaches its objective. Ord- 
nance engineers of the U. S. Army are 
to be interested in the rocket projectile, and 
to have arranged a secret test of it on an un- 
inhabited island off the New England coast. 


said 


Balloon Ends Discomfort 
in High-Altitude Flying 


TO MAKE things more comfortable for pas- 
sengers and pilots flying at high altitudes, 
Dr. Ralph Greene, Miami, Fla., physician 
and medical consultant to Eastern Airlines, 
developed the balloon device pictured at the 
left. Costing only a few cents, the small bal- 
loon has a nipple fitted to its neck. When 
high-altitude pressure becomes annoying, 
the passenger inserts the nipple in one nos- 
tril, closes the other with his finger, and in- 
flates the balloon. He then squeezes the bal- 
loon slightly and swallows. In this manner, 
the pressure of the air within the inner ear 
is equalized with the outside pressure. 
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Engine for Light Planes 
Weighs 130 Pounds 


AN AIRPLANE motor that weighs 
considerably less than the two pas- 
sengers who ride in the plane it pow- 
ers—that is the accomplishment of 
Julius Dusevoir, inventor, of San 
Leandro, Calif. Actually tipping the 
scales at only 130 pounds, the light- 
weight motor is rated at seventy-five 
horsepower and will power a two-place 
light plane with ease. The engine, air- 
cooled and of double-opposed type, 
utilizes a built-up roller-bearing crank- 
shaft, a development perfected some 
time ago by the same inventor. One 
other outstanding feature of the light- 
weight motor is the fact that it can be 
dismounted and dismantled with noth- 
ing more than two wrenches as tools 
The lightness of the motor gives the 
plane in which it is installed increased 
pay load, or larger fuel capacity. 


A man can easily lift this seventy-five-horsepower motor 


Signal Lamps Direct War Pilots in Patrol Formations 


PICTURED in a recent action patrol along 
the Danish coast, the British airman shown 
below in an American-built Lockheed Hud- 
son plane is making use of a special signal- 
ing lamp to give instructions through the 


plane windows to other craft in the patrol 
formation. By this means, the leader of a 
squadron or group can signal units under 
his command without using his radio and 
thereby revealing his position. 


Aimed through the window of a plane, the signal lamp blinks the leader's orders to accompanying craft 
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John C. Garand, creator of the U.S. Army's powerful new semiautomatic rifle, operating a drill press 


HE INVENTED 
THE WORLD'S 


Deadliest 
Rille 


By EDWIN TEALE 


HE United States Government is lay- 
ing a $15,000,000 bet that the new Gar- 
and semiautomatic rifle is the deadliest 


firearm ever invented. At the great, 
sprawling Springfield, Mass., Armory orig- 
inally established by George Washington, 
Garand guns by the thousands are whizzing 
off the production lines, while outside, 
swarms of workmen rush through the con- 
struction of a vast addition to the plant. 

Reams of publicity have carried the news 
of this rifle to practically every wide-awake 
U. S. citizen. But what about the man be- 
hind this particular gun? Who is this Gar- 
and, and what is he like? How did he hap- 
pen to invent the weapon that will make 
every American doughboy a one-man ma- 
chine-gun nest? 

Alert, athletic, square-jawced—that was 
my first impression of John C. Garand when 
I walked into his Springfield Armory office 
a few weeks ago. As you talk to him, you 
notice that he pronounces certain words 
with a soft French-Canadian accent—a relic 
of his earliest years on the farm where he 
was born, twenty miles from Montreal. He 
was seventh in a family of fourteen chil- 


POPULAR SCIENCE 





dren. His mother died before 
he was eight years old and 
the family moved south to 
Jewett City, Conn. Here, at 
twelve, an age when most 
children are still in grade 
school, young Garand started 
work as a floor sweeper and 
bobbin boy in a New England 
textile mill. 

Machinery had always at- 
tracted him. Even today, 
Garand’s idea of an exciting 
night’s reading is to settle 
down in an armchair witha 
pile of machine-shop maga- 
zines beside him. During the 
short rest periods, while the 
bobbins were filling up, the 
boy used to haunt the end of 
the plant where the textile 
mechanisms were repaired. 
The foreman noticed him, 
took a liking to him, and let 
him pick up extra pennies 
scouring down rough places 
on spindles with a piece of 
building brick. A year after 
he came to the mill, Garand 
was a boy inventor with a 
patent of his own. He had 
designed a new type of jack 
screw. 

As soon as he began mak- 
ing money, Garand started 
saving toward a rifle. With 
one of his brothers, he used 
to spend evening after eve- 
ning poring over the gun 
pages of a mail-order cata- 
logue, debating the merits of 
the different firearms. Final- 
ly, the boys pooled their re- 
sources and sent off a money 
order for a Winchester .32-20. 
When it arrived, with a blue, 
shiny barrel and smelling of 
fine oil, they discovered it 
had such a range that they 
couldn't shoot it without en- 
dangering cattle and farmers 
for miles around. 

It was Garand's fertile 
brain that solved the diffi- 
culty. Obtaining a bent heavy 
metal pipe, the boys lugged 
it to a little hillock in the 
middle of a field. There they 
propped it up so that one end 
formed a bull’s-eye and the 
other pointed skyward. At 
200 yards, the boys drove 
their bullets into the open 
mouth of the pipe. The right- 
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This is the barrel-rifling section of the Springfield, Mass., Armory, 
where Garand rifles are made for our doughboys. Big lathes tend- 
ed by skilled craftsmen cut the spiral grooves inside the barrels 





The flat-sided blank of Canadian black walnut in the hands of the 
workman above will become a glossy, brown rifle stock. Two round - 
ed pieces are seen in the machine. In the photograph below, racks 
of finished stocks are waiting to receive the barrels and mechanisms 





angle curve sent the lead 
streaking toward the strato- 
sphere. However, its ear- 
splitting “zing!” resounded 
over the countryside and 
farmers, who were convinced 








a bullet had just missed their 
ears, came dashing up in bug- 
gies to register emphatic 
complaints. It usually took a 
long argument and a couple 
of demonstrations before they 
were satisfied. 
3y the time he was eight- 
een, Garand was a full- 
fledged machinist at the tex- 
tile mill. As a side line, one 
} summer, he and his brother 





Straightening a borrel. Under a trained eye, the machine applies ran a shooting gallery at 
pressure to correct slight imperfections. Springfield is turning out Norwich, Conn. That was a 
500 Gorands a day ond expects soon to raise it to 1,000 a day lot like a boy with a sweet 
tooth managing a cand) 
store. Their enthusiasm for 
target practice ate up most 
of the profits. 

Not long afterwards, young 
Garand landed a job in a 
Rhode Island tool factory and 


~ 

; 7. 
A moved to Providence. There 
_ 

vy 





the speed bug bit him and 
he took up motor-cycle rac- 
ing. An engine of his own de- 
sign carried him to victory at 
various New England tracks. 
Less dangerous, but still giv- 
ing the thrill of speed and 
balance, was his next interest 

fancy skating on ice. That 
occupied his leisure for sev- 
eral winters. He would still 


oe 









Sal RE A Eaten bce 

Guns for thirty more soldiers: a batch of completed rifles, in 
spected, tested, and tagged, moves off to play its part in Uncle 
Sam's big defense program. Below, Garand looks on as Col. G. H 
Stewart, commanding officer at the Armory, examines the product 
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like to whirl and spin on skates, but he 
doesn’t have time to practice. In spite of 
such varied hobbies, he always kept coming 
back to firearms. They formed the center 
of his interest. 

In the early days of the World War, Gar- 
and came to New York, working in a microm- 
eter plant in lower Manhattan. Saturdays 
invariably found him alighting from the 
subway at Coney Island with a target shoot- 
er’s light in his eye. He was star patron of 
all the galleries along the boardwalk. Wages 
were good, and he shot to his heart’s con- 
tent. When he moved from one gallery to 
another, a queue of onlookers trailed be- 
hind. One Saturday, when he was finding 
out about rifles by using Coney Island as a 
laboratory, he shot at every target there. 
By nightfall, he had set an all-time high for 
himself, not only in score but in expense as 
well. He had spent $100 at the galleries in 
a single day! 

Luckily for his bank balance, he discov- 
ered a gallery near Times Square, about this 
time, where the proprietor would let him 
shoot free. Firing a rifle from the hip so ac- 
curately that he could hit a swinging target 
seven times on a single swing, he always 
attracted a crowd that overflowed onto 
the sidewalk and kept the cash register 
ringing at the gun counter. 

During this period, when Garand was run- 
ning the World War a close second in boom- 
ing the stock of ammunition makers, he 
was taking correspondence courses, study- 
ing nights to complete a formal education 
that had stopped when he was twelve. One 
evening, before he sat down to his lessons, 
he read in a newspaper that the Government 
was having difficulty finding a satisfactory 


© conrroi ROD 
OPERATES MECHANISM 
TO EJECT EMPTY CARTRIDGE, 
PUSH NEW SHELL INTO PLACE, 
AND COCK FIRING PIN 
FOR NEXT SHOT 
/ 


Before a new rifle leaves the Springfield Armory, 
it must pass this firing test in the proving room 


machine gun. He couldn’t see why there 
should be any problem about that, so he sat 
down and designed a machine gun of his 
own. Folding up his drawings, he slipped 
them in an envelope and addressed it to the 
Naval Board, in Washington, D. C. 

That act switched Garand onto the main 
track of his life work. It gave point and di- 
rection to his consuming interest in guns. 

In due time, a letter came back from the 
Naval Board. The experts were sufficiently 
interested in his drawings to invite him to 
come to Washington for a conference. The 
upshot of that (Continued on page 235) 


e PORTION OF GAS 
ENTERING LOWER 
CHAMBER PUSHES 
CONTROL ROD BACK 


Oo EXPANDING GAS 
DRIVES BULLET 
FORWARD 


THIS drawing shows how the Garand semiautomatic rifle harnesses the “kick” to load the 
gun for the next shot. The pressure of expanding gas which drives the bullet from the 
barrel also operates the mechanism that ejects the empty shell and throws another 
cartridge into firing position. All the soldier has te do is to keep pulling the trigger. 
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New U.S. Stamps Honor Great American Inventors 
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UNITED STATES POSTAGE 
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CYRUS H. McCORMICK, 


whose invention of the 
ing machine 
the way for Ameri 
agricultural devel 
was born in Walnut Gr 
Va., in 1809. His first 


is great 


reap- 
ing It 
1831 and patented in 1834 
In 1847 McCormick went t 
and founded what 
the International 
Harvester Company. He 
died in 1884. 


Chicago 
IS now 


UNITED STATES POSTAGE | 
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ELI WHITNEY revolution- 
ized the Sor tton in- 
dustry with the invention of 
the cotton gin. Born in 
Westboro, Mass., in 1765, he 
was studying law in Georgia 


ith’s « 


when he asked to de- 
vel pa quik ker way to sep- 


itton fiber from 


was 


arate the c 
the seeds. Using tools of his 
own making, he produced 
the ginning machine which 
was patented in 1794. Whit- 
ney died in 1825. 


reap- 


helped pave 


pment, 


machine was built ir 
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SAMUEL F. B. MORSE 
was a successful portrait 
painter before he invented 
the telegraph. 3orn in 
Charlestown, Mass., in 1791, 
he studied art after his 
graduation from Yale. The 
idea of the telegraph oc- 
curred to Morse on a voyage 
from Europe, and the inven- 
tion was exhibited in New 
York in 1835. In 1844 the 
public message was 
Morse died in 1872 


first 


sent. 





IVE great American 

inventors are honored 
in commemorative 
stamps just issued by 
the U.S. Post Office 
Department in the Fa- 
mous Americans Series. 
Each stamp bears an 
unframed portrait of 
the inventor, whose 
name appears on a 
panel in the lower left 
corner with the de- 
nomination and a de- 
vice representing a 
cogwheel, uplifted 
wings, and a lightning 
flash — symbolizing 
power, flight, and elec- 
tricity. Edison is not in- 
cluded, as a special 
stamp in his honor was 
issued recently. 
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ALEXANDER 
GRAnwayv 
SE.L 





GRAHAM 
the tele- 


ALEXANDER 
BELL, father of 
phone, was born in Edin- 
burgh, Scotland, in 1847. He 
came to Canada in 1870, and 
two years later became pro- 
fessor of vocal physiology 
at Boston University. His 
telephone was demonstrated 
at the Philadelphia Exhibi- 
tion in 1876. Bell was great- 
ly interested in : :e welfare 
of the deaf, and later in 
aviation. He died in 1922. 
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ELIAS HOWE gave us the 
sewing machine. Howe was 
born in Spencer, Mass., in 
1819. Although his lock- 
stitch sewing machine was 
patented in 1846, he had dif- 
ficulty in getting his inven- 
tion accepted and then in 
fighting infringements on 
his patent rights. After a 
long series of court battles 
he won out and made a 
large fortune. Howe died 
in 1867. 
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MOBILIZING 
MATERIALS 


By ARTHUR GRAHAME 


TELEPHONE bell rang in the office of Edward R. Stettinius, 

A Jr., chief of the National Defense Advisory Commission's 

materials division. It was the Chinese Embassy calling. 

A sizable quantity of tungsten had just become available in Indo- 
China. Would the United States be interested? 

It most certainly would. Three calls by Stettinius brought 
quick results. The Reconstruction Finance Corporation would 
supply funds for the purchase. The Procurement Division of the 
Treasury would instruct one of its agents to do the buying. The 








Mechanical unloaders biting into the 13,000-ton 
load of iron ore on a steamer at Cleveland, Ohio 


Maritime Commission would arrange shipment. Next day, the 
tungsten was aboard an American ship, on its way to the U.S.A. 

Why should high Government officials concern themselves 
about a load of tungsten, instead of leaving it to the regular 
channels of commerce? The answer is that U.S. mines yield 
less than a quarter of the tungsten that we need for armor- 
piercing bullets, lamp filaments, and tools. Therefore the Army 
and Navy class it among fourteen “strategic” materials vital 
for defense and currently obtained from abroad. 

Other strategic materials include manganese, indispensable 
for purifying steel; rubber, for tires; chromium, for armor plate 
ind high-speed cutting tools; tin for food cans, solder, and 
bearings; silk for parachutes and powder bags; coconut shells 
for the charcoal filters in gas masks. Mercury for fulminate 
detonators, antimony metal for storage-battery plates, manila 
fiber for ropes and cordage, mica for electrical insulation—all 
these, and more, have been checked as “musts” on Uncle Sam's 
shopping list. 

If a war blockade caught us without them, America’s mighty 
war machine might never get going. Trucks and gun carriages 
couldn't move, without bearings. Artillery shells without det- 
onators to explode them would be no more potent than cannon 
balls. After tools available at the start of hostilities wore out, 
our prized Garand semiautomatic rifle would be impossible to 
manufacture. As Tom M. Girdler, prominent steel maker, puts 
it, “Down in Kentucky, in deep underground vaults, we have 
stored away a great pile of gold. The time might come when 
we would gladly give all of that gold for a pile of desperately 
needed manganese or chromium.” 

So we're taking no chances. A three-point Government pro- 
gram, now in full swing, is fast making the United States proof 
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HOW UNCLE SAM IS GATHERING THE MAKINGS 
FOR NEW GUNS, TANKS, SHELLS, AND PLANES 


against blockade by any combination of hostile naval powers 

First comes the obviously sensible step of locating and exploiting 
key supplies nearer home. Dangerously vulnerable is the overseas 
trade route that brings us tin and rubber from British Malaya and 
the East Indies. So plans are well advanced to use Bolivian tin ore, 
by erecting smelters in the United States. Largely for lack of 
cheap fuel, Bolivia has no tin smelters, and has been sending the 
ore to England for refining. As for rubber, U.§. Department of 
Agriculture experts are making a $500,000 survey in Brazil, locat- 
ing favorable sites for establishing rubber plantations. 

Widespread deposits of low-grade manganese in the United 
States and Cuba, long undeveloped, are now being honeycombed 
with mine shafts. Through a new electrolytic process, invented by 
Prof. Colin G. Fink of Columbia University, the ore can be purified 
to rival that of Russia and the African Gold Coast. 

Soaring prices of Spanish and Italian mercury, to as much as 
$200 for a seventy-five-pound flask, are reopening abandoned mines 
in California and Washington. National production from the 


Inside the breech of a sixteen-inch gun barrel, a workman checks the finish 





U. S. synthetic fibers, such as 
Nylon, could take place of silk 


ie 


Alternate source substi- 
tute: fluorescent a ‘lighting 
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By developing our home sources, 
we could supply all our needs 
— 








Alternate sources lorida, West 
Indies. Substitute: treated wood 
_ scarlet ore, this year, may amount to 25,000 flasks. In 


MANILA time of peace, this is enough to fill all our needs. 
FIBER But what of extra wartime demands? 

Here is where the second phase of our raw-material 
preparedness comes in—to find substitutes that can 
replace or supplement items on the strategic list. If 
Germany and other embattled countries can go “ersatz 
so can we, and our chemists and metallurgists are 
prepared to go them one better. Surprises are in store 
for housewives and soldiers alike. 

Eating soup and beans out of silver-lined cans ap- 
pears a likely prospect. To make ordinary tin cans, a 
coating of tin is applied to “black plate,” or flat rolled 
steel. In case of need, however, the steel could be 
plated first with copper and then with silver. Since the 
precious-metal coating need be no more than a mil- 
lionth of an inch thick, it would cost only $1.60 to line 
1,000 quart-size cans with silver, according to Dr. 


entral Americon hemp, U. S. cot- 
ton, synthetic fibers replace it 





New sources: U.S., Li South 
America. Substitute: clay “paper 
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Alternate source: Bolivia. Sub- American manufacturers can make Synthetic preparations can re- 


stitutes: other food packaging synthetic rubber from petroleum place quinine for medical use 
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Could our defense ef- 

forts be strangled by a 

blockade? On the map 

are shown our principal SOUTH 

importations of war ma- AMERICA { 

terials. Drawings give \ 
alternate sources and 

possible substitutes 
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Alexander Goetz of the California Institute of Technology. An alter- 
nate proposal suggests substituting bags of Pliofilm, a new synthetic 
material, for cans. 

Parachutes made of Nylon, the Du Pont fiber made from coal, air, 
and water, have been tried out experimentally by the U.S. Army 
Air Corps and found to function perfectly. They may help to solve 
the problem of our dependence upon Japan for silk, of which standard 
‘chutes are fashioned. 

Fulminate of mercury, highly sensitive to the slightest shock, has 
a new rival for use in the detonators of shells and bombs. The 
substitute, a chemical called lead azide, keeps better and contains 
no mercury, so the liquid metal may soon be crossed off the roster 
of strategic materials. Other substitutes have been found for mercuric 
chemicals in less widely known uses—making blue printing ink, 
dental rubber, and barnacle-repelling paint for ships’ bottoms. 

Automobile tires of synthetic rubber, long talked about, now are 
being marketed in the United States. Instead of making it from coal, 


as Germany does, American chemists start with petroleum. Thus, mili- 
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An electrolytic refining process New sources: U.S., Mexico. Non- New sources of chromium con be 
mokes American ores available mercurial detonating chemicals developed in U.S., Cuba, Alaska 





itary vehicles may soon be rolling into battle on tires made from 
same raw material that provides fuel for their carburetors 
for expanding experimental synthetic- 


the 
An $80,000,000 program 
rubber factories into big mass-production plants has already been 
initiated, the National Defense Advisory Commission reports. 


But it takes precious months to develop mines and to get new 


far into production. In a national emergency, could we do 
it in time? To tide us over that critical period while war in- 
dustries are getting into high gear, the third and most im- 


important part of our strategic-material program 


tories 


1S 


mediately 


being put into effect 
piles of imported war metals and other supplies 


Giganti 
being laid in by Government agencies, and stored on military 
for fire use only Kept intact unless war comes, 
new sources 


are 
reservations, 
they would then be thrown into the balance, while 
were catching up with military demands 
Beginning last year, the United States has been stocking up 
heavily on thirty-seven strategic and near-strategic materials 
Its fast-growing reserve of manganese, intended to fill all war- 
time needs for a year, results from orders placed in India, Africa 
Chile, and at home. The Anaconda Copper Company has con- 
furnish 80,000 tons a year for three years from its 
“mma mine in Montana. A rising pile of chromium results from 
orders placed first in Turkey and Alaska. Wherever possible, 
contracts have been awarded to foster development of United 
ind Western Hemisphere sources; at the same time 
needs must often be filled from far-away countries. Huge 
nearly a 


States 
urgent 
international cartels have contracted to furnish us 


Glowing molten metal gushes from an open-hearth furnace to fill ingot 
molds, as America's steel industry works night and day on defense orders 





year’s supply of vitally im- 
portant rubber and tin. 
Odd items appear in some 
of the orders—for instance, 
tons of quinine, to ward off 
disease if our soldiers op- 
erate in the tropics. Quartz 
crystals will be needed to 
keep radio transmitters on 
the right frequency; in an 
emergency, they could be 
flown by plane from Brazil, 
but the United States is 
forehandedly laying in 
plenty for storage. 
Novel commercial ar- 
rangements have been con- 
cluded and are under ne- 
gotiation. We wanted 85,000 
tons of British rubber. The 
English wanted 600,000 
bales of American cotton. 
It was a deal. Despite war 
difficulties, a large propor- 
tion of the rubber has been 
delivered. At this writing, 
the United States and Great 
Britain are working out a 
plan to store 200,000,000 to 
300,000,000 pounds of Brit- 
ish wool in this country, 
subject to purchase for the 
U.S. Army in case of war. 
Then it would be made 
into Army overcoats, and 
blankets. 
So far the story has been 
of America’s weaknesses, 
and their cure. With these Blost furnaces like these at Gary, Ind., 
headaches off our mind, we are going full blast. Steel is the back- 
can settle back and com- bone of any armament program and we 
fortably reflect on our have the makings of steel: iron and coal 


strong points. No other 

country in the world can 

boast such an enviable assortment of natural resources at home 
Food, most essential of all raw materials in war or peace, isn't 

one of our defense worries. We raise more than we eat of almost 


every important foodstuff from apricots to wheat. We won't have 
to choose between cannons and butter—we can have all we want 
of both. If war should come, mild rationing of sugar and coffee 
might be necessary. But our ability to import large quantities of 
both commodities from Latin-American countries, bordering on 
the Caribbean, probably would avert even that inconvenience. 

Steel is the great essential of armament, and iron and coal 
are the principal raw materials used in steel-making. We have 
enormous reserves of both, and can easily mine enough to meet 
even the tremendous demands of all-out warfare. 

War in the air, the use of oil as fuel for modern fighting ships, 
and mechanized warfare on land have combined to make petroleum 
an imperative military necessity. Our resources, greatest in the 
world, will fill all needs for oil and leave an ample supply for mak- 
ing synthetic products. Large stocks of the comparatively new 
100-octane aviation gasoline are being accumulated and stored for 
Army and Navy air forces. 
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Rolls of cloth for Army uniforms at the Quartermaster Corps Depot 


in Philadelphia, Pa., where clothing and other equipment is manufac- 
tured. Millions of yards of textile materials are being purchased 


Besides these principal sinews of war, we have, or are sure 
of being able to obtain, virtually all the rest—-copper, lead, 
nitrates, sulphur, magnesium, cotton, lumber, to mention only a 
few. With newly acquired reserves of the ones we have lacked, 
we are perfecting our armament on the economic front—-where 

leclared wars may be waged without firing a shot, and where 
battles may be decided before they are fought. 

A tank car of petroleum may be worth a good many bombs, 
ind a few shiploads of iron ore may prove as valuable as a 
whole squadron of planes, to a country less fortunately endowed 
with raw materials than our own. Conversely, the nation that 
has them in abundance is in a commanding position to bid for 
international advantages, and to wage war or put a brake on it. 

The United States embargoes shipments of aviation gasoline 
outside the Western Hemisphere—ostensibly to conserve our 
supply, but incidentally denying it to militant Japan. We lend 
China $25,000,000, to be repaid by future shipments of tungsten. 
As Japan gobbles up French Indo-China, America cuts off vital 
Japanese supplies of scrap iron for warships and armament. 
To make Brazil independent of Europe for heavy steel, U.S. 
experts and a $20,000,000 loan will help build the largest steel 
plant in South America—freezing out Krupp, the great German 
irmament concern, and other foreign interests. 

In tense, dramatic moves upon the chessboard of international 
politics, raw materials will continue to make big news. Even in 
peace, America’s wealth in them plays a powerful strategic 
role. And in war, you can strike an enemy as effectively with a 
lump of manganese as with a bayonet. 
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“Night Glasses” Train \ Soldiers To ae in ia ary 


For practice in fighting in the dark, this way, the young soldiers learn to recog- 
cadets in a British officers’ training unit nize the landscape as it appears in dark- 
wear special “night glasses” during day- ness, and acquire skill in taking “‘pot shots” 
time maneuvers. Fitted with dark lenses, when they cannot see their rifle sights. In 
the glasses reproduce the visibility condi- the photograph above, several cadets are us- 
tions that would be encountered at night. In ing the glasses which turn day into night. 


Bulletproof Body Turns Any Auto into an Armored Car 


EVERY automobile in the United States is could be speedily mounted on the chassis 
potentially an armored car, under a plan of standard cars. Swarms of these “minute 
recently proposed to aid the national de- man tanks,”’ the proponents claim, would 
fense program. The scheme would provide prove an invaluable aid in combating in- 
tanklike bodies of half-inch steel which vaders and parachute troops. 


7) 


This "minute man tank" was made by mounting a body of half-inch steel on a standard automobile chassis 
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Firemen Learn To Fight Air Raiders as Well as Fires 


Boston smoke eaters aiming an antiaircraft machine gun instead of a hose 


BY MOUNTING an anti- 
aircraft gun on a fire 
engine, smoke eaters of 

3oston, Mass., recently 
demonstrated how their 
force could cope with an 
raid. Now 
reported to 


enemy alr 
plans are 
arm a number of other 
fire trucks. similarly, 
and to train gunners 
with the codperation of 
the National Guard. In 
firemen were 
by low-flying 
raiders, while putting 
out a fire started by 
air bombs, the powerful 
machine gun would 
provide an effective de- 
fense. Other engines, 
roaring along highways 
with sirens shrieking, 
would serve as mobile 
antiaircraft units ex- 
clusively, supplement- 
ing the work of regular 
military defense units 


case the 


attacked 


Concrete Pill Box or Bomb Shelter Is Built in a Day 


CONCRETE pill boxes may be erected in a 
le day, by a speedy new method ex- 
ed to War Dep irtment observers at 

Conn. The structures may be 
is bombproof 


ing 
l 


hit 


ortresses, or 


shelters during air raids. A biscuit-shaped 
design found most suitable for the purpose, 
shown in the illustration below, measures 
fourteen feet in diameter and has walls a 
foot and a half thick. 


In an emergency, structures like this can be erected quickly for use by either soldiers or civilians 
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All-Purpose Gun 
Guards Airport 
from ‘Chutists 


SPECIALLY designed for de- 
fending military airports 
against attack by enemy 
parachutists, a portable all- 
purpose gun tested recently 
at Floyd Bennett Field, New 
York City, fires tear-gas and 
smoke shells, parachute flares, 
and one-pound fragmenta- 
tion bombs. Projectiles are 
placed in a twelve-shot maga- 
zine resembling a _ revolver 
cylinder, which can be 
changed in three seconds for 
reloading. Weighing only 
forty pounds, the versatile 
weapon has a barrel of 11,- 
inch bore and can be folded 
up quickly for carrying. It 
is believed that a few of these 
guns could ward off any 
parachute attack. 


ee oe . 
See 


“ar 
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Portable airport-defense gun with its twelve-shot magazine 


cylinder removed. At the left are three kinds of projectiles 
it fires: one-pound bomb, tear-gas shell, and parachute flare 
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The 1'/2-inch weapon set up for action, Weighing only forty pounds, it folds up quickly for carrying 
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N ARMY « 
in mae Waa 
night and at tagle 
he can make scared-sti S 
when the odds are all against™ he m. ” 
leadership—the most valuable qa if 
an officer can have. But even 
leadership can’t make a tank run 
broken track or get mileage out of a scoU 
car With a cracked cylinder. It can't grind 
the valves of an ammunition truck, repair a 
broken-down machine gun, or weld the 
f a howitzer. Those are jobs 
trained and skilled mechanics—for the 
iers in overalls who keep the Army’s 


a 


fighting machines running 
While our Army still is dangerously short 
the quantity of its mechanized weapons, 
it is long on their quality. Our light tanks, 
developed by the Ordnance Department, are 
rated the world’s best. They have better 
engines, better drives, better transmissions, 
and better tracks than any other light 
tanks; they are heavier, faster, and steadier 
gun platforms. When it comes to the qual- 
ity of their fighting vehicles, and their sys- 
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tem of keeping ‘em rolling, our mechan- 
ized soldiers don’t have to take off their 
snappy barrack caps to any army in the 
world. 

One of the purposes of the Third Army 
maneuvers in western Louisiana this spring 
was to give our Regular Army officers their 
first large-scale opportunity of practicing 
the tactics and solving some of the problems 
of mechanized, motorized, and modernized 
warfare. The maneuvers also provided a 
stiff test of the Army’s services of main- 
tenance and supply. The mimic war 
meant two weeks of the hardest kind 
of work for the 70,000 Regulars who 
took part in it—especially for the 
men who had the job of keeping roll- 
ing the over 7,000 motor vehicles 
which were driven hard both on the 
roads and off them. There was plenty 
of sweating done—but then, as 
China’s General Chiang Kai-shek says, 

“the more you sweat in peace, the less 
you bleed in war.” 

Following the light tanks of the 
Mechanized Cavalry Brigade—then 
the most thoroughly mechanized out- 
fit in our Army—as they thundered 
over the big maneuvers area on their 
scouting and combat missions, I was 
able to get a close-up of the operation 
of the maintenance system of an or- 
ganization which had 720 vehicles on 
tracks and wheels—-tanks, scout cars, 





half tracks, trucks, passenger cars, and 
motor cycles—and which regards attack- 
ing at daybreak 150 or 200 miles away from 
where hostile aviation reported it at dusk 
as just another routine job. 

Each troop has a maintenance section 
which stays with it under all conditions to 
make minor repairs both on the road and 
on the battlefield. It is commanded by a 


motor sergeant who is an expert trouble 
shooter and travels in an armed scout car 
followed by a truck which carries light re- 
pair equipment, a small assortment of spare 


Vulcan's forge, 1940 
style: a field weld- 
ing shop in action. 
It follows the “iron 
cavalry" in a truck 


A big repair job on 
a tractor is all in 
the day's work for 
field maintenance 
men. Spare parts 
and all necessary 
tools and equip- 
ment are carried 
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A welding truck halts to 
repair the carriage of a 
tela gun. 
provides current for weld- 
ng and to drive its power 
tools. At right, an auto- 
motive repair-shop truck 


Its generator 


parts, and an emergency 
supply of gasoline and oil 
When a tank or scout car 
is disabled it is pushed over 
to the side of the road 
ind the rest of the troop 
goes on forward to fight 
It is an unbreakable rule 
that the officer in m 
mand must not wait for 
ripples. 
When the 
tenance section ¢ 
the motor sergeant checks 
the disabled vehicle and 
the trouble. If 
time ana 


com- 


troop main- 


omes up, 


nNagnoses 
he has the 
quipment for the job he 
repair, takes 
he vehicle along with 

to the next halt, and 


nen sends it forward 


ikes the 


ejoin the troop 
int make the r 
igs the job with hi 


sis, and leaves 


rew always stays 
isabled tank ors ! 
that as soon as it has 

been repaired they can 

take it back into action where it 
Following the regiment 1 the m 

he regimental maintenance section, which 
irries witl. it a larger assortment of spare 

je bs such 


belongs. 
irch is 


arts and is equipped to handle 
is changing tank tracks and installing new 


haft When it comes up toa 


} 


assemblies. 
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i 
Who is its chief mechanic rechecks the job, 
and if an immediate repair is practicable 
leaves a crew to make it. If a roadside 
repair can’t be made, he has a wrecker 
tow the cripple to where the regiment 
bivouac for the night, and the 


disabled fighting vehicle the staff sergeant 


iS 
going to 
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repair is made there. When t.ere is fight- 
ing going on, a regimental service park 
is established a few miles back of the 
combat zone. Disabled vehicles are re- 
ported to it by radio, and crews are sent 
out to repair them on the battlefield or to 
tow them in, 

Jobs which are too big to be handled by 
the regimental maintenance sections are 
taken over by the brigade’s ordnance main- 
tenance company, which has machine-shop 
trucks, welding apparatus, and other equip- 
ment which, while sturdy, is light enough 
to be carried in trucks. This organization 
ean handle any repair job, even 
that of installing a new engine. It takes 
with it into the field two complete engine 
assemblies for fifty tanks. Its 200- 


odd highly-trained soldier-mechanics set up 


almost 


each 


. If, 


their shop in a big square tent brightly 
lighted by electricity supplied by a genera- 
tor truck. Often they work all night to 
make good on their boast that, if it is 
humanly possible, they always have every 
disabled vehicle ready to go when the 
column pulls out in the morning. 

There will be one of these maintenance 
companies, probably increased in man- 
power, in each of the two divisions of the 
new Armored Corps now being organized 
Men now are being trained to do this 
specialized mechanical work of the Army’s 
most modern fighting outfit at schools re- 
cently established at Fort Denning, Ga., and 
Fort Riley, Kans. 

As important as keeping a mechanized 
force's fighting vehicles in perfect mechan- 
ical condition is the job of keeping them 

supplied with fuel. There's 
nothing in war more useless 
or more helpless than a tank 
with an empty gas tank 
Having a supply of fuel at 
the right place at the right 
moment always demands 
careful planning and often 
demands hard work. Tank 
trucks have been tried and 
discarded. Now cargo trucks 
carry the fuel in ten-gallon 
cans which, while the column 
is halted, are dropped off at 
vehicle. This method 
and time is the 


each 
saves time, 


Interior of a small-arms 
repair truck which keeps 
rifles, pistols, and ma- 
chine guns in good order 


The Quartermaster Corps handles the big job of feeding gasoline to the war machines. This is a field 
depot where fuel is put into ten-gallon cans for distribution by truck to hungry tanks and tractors 
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determining factor in to- 
day’s warfare. 

Attached to each of 
the two army corps we 
now have organized 
there is a corps ordnance 
battalion, and equipment 
is being procured for 


idditional battalions s 
that as the expanding 
Army adds new corps 
there will be a battalion 


for each of them. 

Fach man in these bat- 
talions is trained to ex- 
pertness in some 


chanical operation . — a 


() 

he has mastered th _ To) ' (0 =z 4 

seutionnes job he “ Cy) My” 
SPROCK a ee a Oe 


trained to handle other — 

jobs. All the equipment RUBGER-TIRED BOGEYS RUBBER-SHOD BLOCKS 

is carried on trucks, and Uncle Sam's light tanks are generally rated the best in the world. The 

most of it is used on cut-away view shows one of them with its four-man crew at its post 

them, so the field shops 

are ready for work a few minutes after the ing the Louisiana maneuvers was the weld- 

trucks have scattered through some patch ing of the broken axle of a 155-millimeter 
woods which will give them cover against howitzer, without taking the big weapon 
r attacks. Included in the €quipment are out of its firing position. 

field welding outfits, machine-shop trucks, In its various post shops the Ordnance 

ind special firearms-repair trucks which Department has sturdy but comparatively 

carry extensive assortments of spare parts’ light machine-tool equipment capable of 

and the tools necessary for the repair of doing all the work of a large job shop. In 

machine guns, rifles, and pistols war this would be taken into the field and 


= 
>) 


One of the jobs I watched being done dur- used by ordnance (Continued on page 


Trucks and other non-fighting vehicles are kept in running order by the Motor Transport Service 
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Stretcher Holder 
With One Wheel 
Speeds Rescues 


ONE man can trundle 
an injured person to an 
ambulance or first-aid 
station on a one-wheel 
stretcher carrier de- 
signed for use in air 
raids. Built to fit a stand- 
ard stretcher, the device 
uses a bicycle wheel and 
has a stand to support 
it when the stretcher is 
removed. Since it can be 
operated like a wheel- 
barrow, the carrier en- 
ables a single worker to 
take the place of two 
men in moving bomb vic- 
tims, speeding rescue 
work in cases where am- 
bulances cannot be 
brought right up to the 
scene of the damage, or 

Stretcher carrier in use ond, When a first-aid station 
above, on its stand for loading is Set up near-by. 


Mass-Production 
Air-Raid Shelter 
Made in the U.S. 


APPROPRIATELY shaped 
like an Indian tepee, what 
is said to be the first bomb 
shelter to _ be produced 
commercially in the United 
States was placed on dis- 
play recently at Quincy, 
Mass. Made of quarter- 
inch reénforced steel, the 
pyramidal hide-out is not 
intended to withstand di- 
rect hits, but is said to be 
capable of protecting five 
or six occupants from fly- 
ing debris. Mass produc- 
tion may soon be started 
on the shelter, which is a 
copy of a popular-priced . 
English model that has 9 f a CT ae 
proved very effective. Not a play tent, but a demonstration model of an American bomb shelter 
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Squadrons Right! 


HOW WARSHIPS MANEUVER IN BATTLE 


HEN the crackling radio report only the combinations and elaborations of 
from advanced scouting ships or them for specific purposes being kept under 
planes sends a battle fleet out to cover. In the words of Winston Churchill, 
sea in search of the enemy, how does the twice First Lord of the British Admiralty: 
Admiral handle his floating fortresses? How “The evolutions of cavalry in the days of 
do they advance into bat- shock tactics and those 
tle? What formations do of a modern fleet re- 
they take, and what ma- ‘ semble each other 
neuvers do they follow? ‘ , both cavalry and fleet 
As far as they relate to drill consist primarily in 
America's mighty arma- . swift and well-executed 
da, detailed answers to changes from one forma- 
these queries are the , tion to another.” 
jealously guarded secrets : . The basic tactics, he 
of the ce iders who continues, call for a fleet 
have bee: n putting our : : to approach in a compact 
battle forces through : — mass, and then deploy 
their paces in long drills into a long column to 
at sea. No one outside of C ; fight so that all guns can 
official circles knows the —_ : be trained over one side 
specific maneuvers that YW gee for a withering blast at 
the U. S. Fleet will fol- : . the enemy. The diagrams 
low if it is called upon to ; .* on this and the following 
steam seaward to pro- pages illustrate some of 
tect our coasts or repel - the major formations and 
a threat directed at the maneuvers used by battle 
Panama Canal fleets to gain a tactical 
But certain formations advantage over their op- 
and maneuvers are stand- ponents in the deadly 
ard among all navies, game of war at sea. 


_ wa staid 7.41.00), an Lee 
hon a - STANDARD CR a abs Dn} Nl 





SHIPS IN COLUMN. In actual battle, this LINE OF BEARING 45 DEGREES. Here the 
formation enables all the ships to bring their ships are steaming on parallel courses, with 
broadsides to bear simultaneously on the enemy one end of the line far in advance of the other 
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Leaving tracks of foam, U.S. warships on maneuvers execute a neat turn from column formation into line 
. Pp 
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SHIPS IN LINE, or line of bearing 90 degrees. COLUMN OF DIVISIONS. Here the fleet is 
This formation can be used for approach, steaming in column of fours. It can easily swing 
but it would be fatal to be caught so under fire into a single column, as shown on the next page 
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DEPLOYMENT FOR BATTLE. 


Th s 
ships into singie column 
by the British ot the Battle 


maneuver FROM LINE INTO COLUMN. With the pre 
for bringing wos used cision of a football squad executing a signaled 
of Jutiand in 1916 


play, the battle wagons wheel into their places 
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SHIPS RIGHT ABOUT. This is a quick way 
to reverse the direction of a column of ships. 
Each vessel turns sharply and falls into place 


MILITARY 93 


COLUMN, TO COLUMN OF DIVISIONS. To 
moke this change of formation, the ships of each 
division swing out and form into a line abreast 


DECEMBER, 1940 











Wire and Burlap Camouflage Desert Nest for Gunners 


BLENDING into its desert background, the circular post concealing the light, rapid-fire 
British Bren-gun post pictured above serves gun is made of piled sandbags covered with 
both as protection and as camouflage. Lo- a spider web of cords on which shreds of 
cated somewhere in the Near East, the burlap have been hung for concealment 


| ee alls a oe 


Tiny Torpedo Gun 
Arms Outboards 
for Coast Defense 


TINY torpedoes can be 
launched from the decks 
of small outboard racing 
boats by means of a novel 
device tried out recently 
at Long Beach, Calif. 
Clamped to the boat deck, 
a metal framework sup- 
ports a tubular-steel track, 
along which the torpedo is 
propelled and launched in- 
to the water by powerful 
coil springs. Hundreds of 
privately owned outboard 
boats, it has been sug- 
gested, could be equipped 
with the torpedo throwers 
to form a potent emer- 
gency defense fleet for the 


Fleets of these speedy “torpedo boats” could defend coastal waters protection of coastal areas. 
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“Chess Game’ Directs Air-Raid Defense 


LIKE players at a giant chessboard, offi- 
cers at the air-defense control center seen 
in the unusual photograph above are plot- 
ting the moves of hostile aircraft. Through 
headphones, “plotters’’ seated around the 
table map receive reports of unidentified 
planes and formations from field observa- 
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tion posts, and mark their positions and 
courses with counters. “Supervisors” wield- 
ing wooden rakes rearrange the counters to 
form a complete picture of the general sit- 
uation. Observing the map from a platform 
in the rear, ‘tellers’ telephone information 
to air-force commands. 


MILITARY 





Vest-Pocket Respirator 
Guards Workers’ Lungs 


SMALL enough to be carried in a 
vest pocket, a one-ounce respirator 
protects industrial workers against 
dust with new convenience. The un- 
breakable, soft rubber device covers 
the nose alone, so that a wearer can 
talk, eat, smoke, and don glasses or 
goggles. While the user breathes 
naturally through his nose, an in- 
genious valve exhausts stale air and 
allows only filtered air to enter. Al- 
though the replaceable filter folds to 

4 wafer size, its effective area of nine 
if square inches assures easy inhalation 
Tiny nose masks do not interfere with talking or eating Elastic ear loops hold the respirator. 


Propeller Tunnels Boost Power of Ohio River Towboat 


REVOLVING within tun- “A 
nels of novel engineering 
design, twin propellers of 
the Wheeling Steel Corpo- 
ration’s new 135-foot tow- 
boat Ductillite propel it 
with heightened efficiency 
Tests ire said to have 
Shown a thirty-percent 
boost above the normal 
push of the ship's two 760- 


The ultramodern river 


7 
horsepower Diesel engines r 
. 
craft will be used to tow 4 


coal barges from Harmar- 
ville, Pa., mines to near-by 
steel plants on the Ohio 
tiver. The novel vessel 
was launched sideways oft 
the bank of the river 


— 
dase ) mh eS ‘ oe a 
The ultramodern river towboat “Ductillite,” as she appeared just after her recent launching. The upper 
view, taken when she was still on the ways, shows one of her twin propellers in its novel tunnel housing 
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Rubber Plates 


for Rotary Press 


Speed Up Printing 
and Cut Costs 


gytiees plates made from 
a specially compounded rub- 
ber are a new development that 
is expected to speed up the print- 
ing process and at the same 
time cut down its cost. With the 
new process, type is set by hand 
or machine and then transferred 
to a plastic matrix, or mat, by 
means of a hydraulic press. The 
rubber printing plate is then 
made from this mat. First, a 
sheet of the special rubber is 
placed in contact with the type- 
marked plastic mat. Next, a 
sheet of spring brass is placed 
over the sheet of rubber. Then 
the combination is placed in a 
powerful hydraulic press for a 
period of five minutes. The re- 
sult is a rubber printing plate 
vulcanized securely to a spring- 
brass backing. This combina- 
tion can then be bent around the 
cylinder of a specially designed 
rotary press for high-speed 
printing. According to the manu- 
facturers, the rubber printing 
plates have many advantages: 
They print clearly at all times, 
even the finest type losing none 
of its definition. They wear long- 
er than metal plates, having 
shown little wear after special 
tests when they were employed 
in making as many as 200,000 
impressions. The rubber plates 
can be used to reproduce line 
drawings, or half tones if spe- 
cially prepared. The plates cost 
about the same as electrotypes 
or offset plates, but they reduce 
printing costs due to the in- 
creased speed of rotary-press 
printing, and to a saving in the 
cost of making plates ready for 
the press. Because of their af- 
finity to ink, the plates are said 
to print with less ink than metal 
plates. Duplicate rubber plates 
can be made from the plastic 
mat in only five minutes 
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Outlasting metal plates, brass-backed rubber plates on the rol- 
lers of this special press will print over 200,000 impressions 


er 


From a plastic mold made from conventional type, an impression 
is about to be taken on a rubber plate under pressure and heat 


Removing the rubber plate with its spring-brass back from the 
plastic matrix. Its flexibility is evident, and it may be easily 
mounted on the rotary press. Below, the materials: Special plas- 
tic, plastic motrix, the original type, and the finished plate 


= 
, 4) td — st, FILTERS PERM! 
CARTOON WITH : . ie ; ’ NATURAL- COLOR 
OPAQUE BACKING ; . = —-- 5 worRK 

iS DRAWN ON =e — 

TRANSPARENT a .  egpaeeean 


SHEE 


19-|INCH CONDENSING 

LENSES PRODUCE 

BACKGROUND IMAGE -———~ 

IN PLANE OF CARTOON ALREADY 


ARTOONS 


\GRAPHED 


— 


HANOLE ADVANCES 
FILM IN PROJECTOR 


PROJECTOR 
SUPPLIES 


GROUND 


WHERE CARTOON MEETS PHOTOGRAPH 
This is how Paul Terry's ingenious camera puts 
together animated drawings and natural photo- 


graphs. The optica srrangement which makes 
this novel effect possible is strated at right 





New Cartoon Camera 


COMBINES DRAWINGS AND PHOTOGRAPHS 


REAL car with a flesh-and- 
blood driver rolls sedately 
along a city street. 
Careening behind it, a caricature 
of an Indian in a speeding jallopy 
performs antics that would whit- 
i traffic cop. Trick 
produces animated 


busy 


en the hair of 
photography 
vie cartoons of this novel sort, 
mbining hand-drawn charac- 
ers With natural backgrounds, in 
the studio of Paul Terry at New 
Rochelle, N. Y. 
In making the 
that go into a 
animated film, the artist 
procedure. Each 
is drawn on top 


6,000 separate 


ypical 


special 
fi or object 
f an opaque silhouette, of black TI 
r white applied to a 
transparent celluloid. 
Hold it up against the light, and you will 
see only the black outline of a figure; by 
reflected light, its details appear. So each 
cartoon receives the illumination of a pair 
f spotlights, from while a_ stop- 
motion camera photographs it. Meanwhile 
the Opaque cartoon effectively blocks out 
the unwanted part of a real movie scene, 
which is projected from below through the 
transparent part of the celluloid. The rest 
of the background automatically is photo- 
with the cartoon, giving a com- 
For each succeeding frame, 


pigment, 


Sheet of 


above, 


graphed 

posite picture. 

the same procedure is used, after cartoons 

and background scenes have been shifted. 
Simple as the scheme may appear in 

Lighted from above, the drawing is picked 

up by the camera, and masks the background 


e new system creates queer scenes like this 


principle, its practical realization required 
an optical set-up so original that it has 
been awarded a patent. To match the size 
of an artist’s drawing, background pic- 
tures on standard movie film had to be 
greatly enlarged. Through the reflecting 
prism illustrated—which simply serves, 
like a mirror, as a space-saving device—a 
projector could have thrown the film image 
upon a screen of ground glass. By scat- 
tering the light, however, the screen would 
make the system relatively inefficient and 
slow. Therefore Terry substituted a huge 
pair of nineteen-inch condensing lenses, 
the most costly part of the whole appara- 
tus, for the ground glass. They form a 
brilliant ‘invisible’ image which can be 
seen only by the camera's lens, or by plac- 
ing the eye in exactly the same position, 
unless a translucent screen is temporarily 
inserted for focusing. Since this back- 
ground image can be adjusted to fall ex- 
actly at the level of the cartoon, the camera 
easily brings both to a sharp focus. Light- 
regulating controls adjust the illumination 
from spotlights and projector until they 
balance, and all is ready for picture making. 

Rapid and economical, the new process 
will make animated cartoons either in black 
and white or in full color. For the latter 
purpose, a set of color-separating filters oc- 
cupies a rotating mount over the lens. 
Every full-color drawing, with its corre- 
sponding background of color film, is then 
photographed through each filter in turn. 
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Hollywood: 


me 


shown 


7 a3 


n background of scene at right 


loves 


OMPLETING in eight days 
what nature requires two 
generations to accomplish, 
nurserymen and movile- 

studio workers recently 
planted a forest of pine trees from 
southern California mountains onto 
the Paramount studio lot in Holly- 
wood, 100 miles away. Men work- 
ing in twenty-four-hour shifts cut 
the trees, and in 100 truck loads 
dispatched them down a winding 
mountain road from Arrowhead to 
the movie capital. Larger than any 
trees ever to ride the highways, 
they measured up to ninety-seven 
feet tall. 

H. E. Buettner, 
nursery concern, face 
ly difficult problem of lowering the 
trees 600 feet down 
tainside and delivering them on the 
set, without breaking their branches, 


trans- 


foreman tor a 
d the unusual 


a steep moun- 


Left, one of the 350 trees hauled 
from 100 miles away is set up by a 
boom truck on a Hollywood movie lot 





1 Korest ; 


for full-color scenes in “North- 
west Mounted Police.” He suc- 
ceeded by skidding them to the 
waiting trucks on an elevated cable- 
way, then blocking them up on the 
truck floor over an inverted “V” 
made of timbers. Although some 
trees overhung nearly fifty feet, 
few branches were lost. 
Carpenters erected the movie 
forest by placing each tree in a 
huge wooden ‘‘Christmas-tree 


stand.” Some of the trees stood 
on a synthetic hill made of wood 
ind plaster. Others were “planted” 


on top of sound stages and a water 
tower, both to hide the structures 
and to give the illusion ol distance. 
The set covered nearly six acres. 
Hundreds of tons of earth were 
moved to create the uneven forest- 
like terrain. Forest rangers were 
stationed to guard against fire. 


Among obstacles to moving the trees 
was this steep mountain highway down 
which they were successfully brought 














Playful Machine 
Is Hard To Beat 
at Own Game 


A PLAYFUL, one-ton electric brain, 
exhibited by Westinghouse engi- 
neers, challenges all comers to the 
ancient Chinese game of “nim.” 
Red, blue, yellow, and green lamps, 
extinguished by pushing buttons, 
replace counters drawn from stacks 
in the original game. A player first 
turns out as many lamps in one 
row as he chooses. Then the ma- 
chine, operated by 116 relays, takes 
its turn. This goes on until the ma- 
chine or its opponent turns out the 
last lamp, winning the game. Since 
one wrong move means certain de- 
feat, a player has small likelihood 
of beating the robot by chance. But 
he is sure to win if he can think 
fast and accurately in what mathe- 
maticians call “powers of two of 
the binary system of numbers.” 
The baffled automaton then pre- 
sents him with a pocket token. 


Playing the ancient Chinese game of "nim" with the machine 


New Synthetic Rubber Is Made Directly from Petroleum 


MApDE directly from petroleum, a new Pliofilm, Thiokol, and American buna, de- 
kind of synthetic rubber helps relieve U. S fense experts now can choose a variety 
dependence on foreign sources for a vital with characteristics best suited for the par- 
raw material. Named butyl rubber, the’ ticular use to which it will be put. 
product, shown below in its 
peculiarly shaped raw state, 
has been placed in semicom- 
mercial production by the 
Standard Oil Company of 
New Jersey, for auto tires 
ind other purposes. From this 

id different types of syn- 

c rubber, including Amer- 
Neoprene, Koroseal, 


Looking like heads of cauliflower, the raw “butyl” synthetic rub- 
ber is shown at left. Above, a machine converts it into tubing 
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Giant Atom Gun Gets Final Check-Up 


helium. 
High-voltage electrodes hurl these ‘‘bullets”’ 
downward through the cylinder. When they 
hit the material chosen for the target, at 
the bottom, they are traveling at speeds up 


F YOU think this man is putting an enor- 
| mous stack of pies into an oven, you're 
mistaken. Actually he’s searching for any 
possible leaks in one of the world’s biggest 
vacuum tubes. At its top, by means of a 
glow discharge, a new University of Penn- 
sylvania atom smasher liberates electrified 
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particles of heavy hydrogen or 


to 18,000 miles a second! A near-by tunnel 
offers observers a refuge from deadly rays. 
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PALOMAR- 


Monument to a Scientist 


By DAVID O. WOODBURY 


EVENTY yea 
Jules 1 , 


} he moon. 


e Ellery Hale, 


Cali- 


rteen-year-old son fa 
icturer of elevators, in Chi- 
to build a telescope 

oney willingly 


ind he hurried off to buy a small lens which 


father gav lim the n 


he mounted in a homemade tube. It was a 
pretty crude affair, but it decided his career, 


He would be an astronomer. 


104 


A little later, he heard of a telescope with 
a four-inch lens that was for 
hand. He explained to his father that he 
wanted to study the spectrum of the sun 
The elder Hale again put up the money and 
George mounted the instrument on the roof 
of the family residence 
In his freshman year at the Massachusetts 
Institute of Technology, young Hale made 
arrangements with Director E. C. Pickering, 
of the Harvard Observatory, to take care of 
» of the instruments and use them when 
astronomers did not want them. There, 
rot his first actual training in the ob- 
servation of the heavens. Almost at once 
his vigorous young mind 
pioneering territory. By the time he was a 
junior, he had invented an important new 
astronomical instrument, the spectrohelio- 
graph, which photographs the sun by the 
light of one chemical element at a time. It 
was not until two years later, after he had 
graduated and was installed in a back-yard 
observatory of his own, which his father had 
built for him in Kenwood, a suburb of Chi- 
cago, that he was able to make his innova- 
tion work satisfactorily. With the aid of a 
nineteen-year-old photographer named 
Ferdinand Ellerman, Hale was able to pho- 
tograph for the first time in history the tow- 
ering flames of the prominences shooting 
500,000 miles up from the solar rim 


sale, second- 


struck off 
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DR. GEORGE ELLERY HALE, father of the three greatest astronomical ob- 
servatories in the world—Yerkes, Mt. Wilson, and Palomar. At the time of 
his death in 1938, his last and greatest achievement, the 200-inch telescope 
at Mount Palomar, in California, was well on the way to completion. 
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In the same year, the young astronomer 
was married. His wedding trip carried him 
to the Lick Observatory, in California. Soon 
afterward, he visited Europe and found the 
fame of his spectroheliograph had preceded 
him. At twenty-three, he was already con- 
sidered an authority on the sun. After a 
year abroad, spent principally studying in 
Berlin under Helmholtz, Planck, and other 
famous physicists, he returned to Chicago. 

Although he was then only twenty-four, 
his friend, President Harper of the newly 
University of Chicago, made him 
It was 
not long before George Hale and Harper 
were deep in plans for'an observatory big 
enough and complete enough to carry the 
astronomer’'s researches to their logical con- 
clusion. The little twelve-inch telescope in 
his Kenwood observatory was satisfactory 
only for preliminary studies. He had been 
impressed with the thirty-six-inch 
It was then the world’s 
largest and Hale had ¢ome home with an 
imbition to own one like it. Once provided 
with a large telescope, he could indeed lead 
the world to something new. 


BOUT this time, Hale attended a scien- 
tific meeting in Rochester, N. Y. Pure- 
ly by chance, he overheard somebody talk- 


ing to the great lens maker, Alvan G. Clark. 
The University of 


founded 


associate professor of astrophysics 


deeply 
instrument at Lick. 


Clark was in a quandary 
Southern California was sponsoring a 
scheme for outdoing Lick and building a 
larger than the thirty-six- 
inch instrument. After two huge forty-inch 
disks were in Clark's workshop ready for 
word came from California that an 
money to pay for the lens 
The University 
for the glass. Clark was 
as there was no 


teles« ope even 


grinding 
expected gift of 
was not f 
couldn't even pay 
out of pocket $20,000 and, 
America who could possibly af- 

ope, the great disks were 


rthcoming 


one else in 


likely to be left on his hands, orphans 
Hale rushed back to Harper with the 
news. Ready to their very hands, he said, 
were glass disks large enough to make the 
most powerful telescope in the world. But 
where was the money to come from? 
“What are you going to do?” 
asked. 
“See Charles T. Yerkes,” said Hale 
Yerkes was one of Chicago's most wealthy 
men—and most influential. Hale laid his 
plans carefully. He got himself invited to a 
dinner that Yerkes was to attend and con- 
trived to sit next to him. Then he began 
talking astronomy. Yerkes 
became fascinated. This young man 
with his vivid interest in the stars 
was worth investigating. Before he 
knew it, he had admitted to Hale 
that he had dreamed since boyhood 
of building the biggest of all 
telescopes. Hale left the din- 
ner with Yerkes’ check for 
$20,000 in his pocket to buy 
the Clark glasses, and his 
promise of enough more 
money to make them into a 
forty-inch lens. In the end, 
the financier contributed a 
total of $349,000 to complete 
the famous Yerkes Observa- 
tory on the shore of 
Geneva, in Wisconsin. 
It was his father, who 
had provided sympathy 
and help so many times, 
that contributed another 
stride to his advance. Even 
with the Yerkes Observa- 
tory, Hale realized that he 
needed an instru- 
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THE GLASS GIANT OF PALOMAR, How the 200-inch eye will be mounted under its 


huge shell, taller than a fifteen-story building, atop a mountain a mile above the sea 





luminum walls and doors are part of the system 
s the temperature under the big dome 


that contro 


» powerful than the forty-inch tel- 
lake the study of stellar evolution 
Quietly, he 
i famous French glass maker and 
could turn out. 


His father saw this 
rdered the largest disk he 
When it arrived, a great slab of clear green 
glass eight inches thick and sixty inches in 
presented it to his son. 

That ame, later on, an 
important aid at the famous observatory at 
It. Wilson. It was the first of the modern 
reflecting giants which have culminated in 
the 200-inch instrument at Palomar. The 
sixty-inch went into service in 
1908. Already, Hale was busy with plans for 


imeter, he 
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a 100-inch giant. A campaign 
to have the Carnegie Insti- 
tute, of Washington, D. C., 
establish a solar observatory 
on Mt. Wilson had succeeded 
and an old admirer of Hale's, 
John D. Hooker, had prom- 
ised the money for a new 
giant of the sky, a 100-inch 
reflecting telescope. 

It was 1918, and the World 
War was drawing to a close, 
when this huge astronomical 
eye made its debut. It has 
remained for twenty years 
science’s mightiest weapon in 
the attack upon the stars. 
Men that Hale had trained 
men at Mt. Wilson, at Yerkes, 
even at his own private ob- 
servatory at Kenwood—had 
carried on the details of solar 
study, year after year. 

When the boundaries of the 
universe—as far as the 100- 
inch telescope would reveal 
them had been explored, 
Hale, now a man nearing six- 
ty, came to the conclusion 
that there was only one 
course to pursue. More light! 
A larger telescope still! Thus 
it was that his long dream 
reached its climax in plans 
for the glass giant of Palo- 
mar. 

How the Rockefeller Gen- 
eral Education Board, in New 
York City, allotted the sum 
of $6,000,000 for the Palomar 
project; how the great glass 
disk, in the face of stagger- 
ing difficulties, was cast at 
Corning, N. Y.; how it was 
transported on special trains, 
nursed through tunnels and 
down grades while 
crack flyers stood on the sid- 
ings to let it how the 
mountaintop observatory took shape to re- 
ceive it—all this is recent history. 

When Hale passed away on February 21, 
1938, he left behind three of the greatest 
observatories in the world—-Yerkes, Mt. Wil- 
son, and Palomar-—-as his monuments. 

It is curiously fitting that the last and 
greatest of these monuments, the observa- 
tory on Mt. Palomar, was still incomplete 
when he died. Throughout his life, new 
goals continually lay ahead. Each achieve- 
ment was succeeded by a new and greater 
one, just as each of his larger telescopes car- 
ried astronomical knowledge farther and 
farther into the abysses of the night sky. 
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Not a new antiaircraft weapon, but an astronomical camera for photographing mysterious “zodiacal light" 


“SUN GUNNERS” USE 
ODD SOLAR CAMERA 


A eclipse had a new kind of 


photographic instrument trained on it, 
last October, when the apparatus shown 
above was set up in Brazil by Prof. Charles 
H. Smiley of Brown University. Called a 


SOLAR 


Schwarzchild camera, it was designed espe- 
cially to photograph the mysterious “zodi- 
acal light” around the sun. Ordinarily this 
faint illumination can be seen only at dawn 
or twilight, extending upward from the 
horizon. Its source is generally believed to 
be reflected sunlight from a cloud of me- 
teoric dust, extending outward from the sun 
beyond the earth. Hitherto, astronomers 
had tried in vain to catch the mysterious 
light with cameras of ordinary types used 
in solar photography. 


Wanted: An Electric Storage Battery Without Lead 


WARTIME shortages of lead and nickel in 
Germany have inspired an effort to develop 
an electric storage battery that is independ- 
ent of these materials, and the German 
Government has offered a prize of 10,000 
Reichsmarks (about $4,000) for its inven- 
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tion. It is pointed out that the development 
of a satisfactory leadless battery would not 
only make it possible to meet thc require- 
ments for gasoline-powered machines, but 
also enable electrically powered vehicles to 
be employed for many purposes. 
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Polarized Light 


MAKES MACHINES SAFER 


Stresses set up when a 
railroad-locomotive 
wheel delivers driving 
pressure on a rail are 
shown by the curved 
ines in the plastic mod- 
el below, as they ap- 
pear by polarized light 














These photographs prove that after stress lines have been “frozen” in 
2 sample by the new process, even a saw cut will not ch ange the pattern 


», = HROUGH a new technique called “fri 
{ zen stress,"” Westinghouse researc! 
- workers can now look inside a piece 
; ft railroad track, a gear wheel, a crane 


hook, or a spinning shaft, and see the dan- 
ger points that might cause failure in serv- 


ice. Like earlier methods used by stress 





engineers, it applies a peculiar and beauti- 
ful phenomenon. 

‘iewed by polarized light, which vibrates 
in one plane, transparent models of m i 
parts exhibit rainbow patterns 
when subjected to internal stress, 
bending or twisting. The various 
show the amount of strain, much as contour 
lines indicate elevations on a map. This 
scheme has worked splendidly with flat 
and stationary objects 

Now the Westinghouse “frozen stress” 
method, for the first time, makes it possible 
to peer into various levels of deep, irregular 
objects by revealing the color fringes at 
each depth. In addition, it simplifies the 
problem of observing stresses due to centrifu- 
gal force in rotating parts, like the rapidly 


Racks like this hold “frozen stress’ samples for 
observation in the novel tests. The two circular 
frames hold disks of a light-polarizing material 
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spinning rotor of a huge electric generator. 
3akelite models, placed in an electric oven, are 
loaded to simulate actual conditions and ‘“‘cooked” 
for an hour at 240 degrees F. Part of the Bake- 
lite, a sort of infusible skeleton of cells, remains 
solid and bends normally under the load. The 
rest liquefies within the cells. This fluid resin 
then solidifies as the oven cools to room tempera- 
ture, ‘freezing’ the whole model in its stressed 
and deformed shape. The 
model may be spun in the 
oven, during heating and 
cooling, with the same effect. 
The resulting test samples 
have the advantage of being 
permanent and easily han- 
dled, requiring no further 
straining during examina- 
tion. Best of all, they may be 
dissected like microscope 
specimens without disturbing 
the color-fringe patterns. 
Thus, thin sections can be 
carefully sawed from the test 
sample at graduated levels 
and observed in order, giving 
a complete three-dimensional 
picture of all stresses. 
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Stress patterns “frozen” into a 
bakelite disk as it rotated at a 
high speed are revealed when it 
is inserted between the polariz- 
ing disks. The photograph at the 
left shows the stress lines pro- 
duced in a crane hook under load 
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WILLATE on ROOSEVELT 


UMMING over wires from every corner of the nation, 
m4 election returns in a few days will bring the answer 
H OW SC] ENCE to the question of America’s 40,000,000 voters: Who's 
elected ? 
Years ago, many days would pass before positive re- 
S P f F p S T H . sults of a Presidential election were known. Today it is 
a matter of hours and minutes. To make this possible, a 
scientific network of communication machines—teletypes, 
telephones, telegraph, and radio--manned by an army 
C0 UJ N TI N G OF of workers, has been recruited and promises the earliest 
election returns in history. But nothing will aid the vote 
gatherers more than the voting machines that this year 
number 35,000 in twenty-two states 
First used around the turn of the century, the voting 
machine, by reason of its speed, accuracy, and honesty, 
has come up in popularity until this year it will tabulate 
nearly a third of the votes cast. 
So you may see how modern high-speed machines count 
the votes, POPULAR SCIENCE selected a typical Mr. and Mrs 
America and, in the series of pictures that follows, starts 
you around the clock with them on Election Day and 
shows you how they may well know on the same night 
“who's elected!” 


Mr. and Mrs. America about to leave 
will “cast ballots’ Romans used to 


A.M. into an urn for their candidates. Most polls o¢ 
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By now, press associations begin to rush early returns through their 





teletype networks. Here you see teletype receivers recording bulle 


tins in the National Broadcasting Company's New York City news room 
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This stotistician’s work is an important step in the radio-news-room 
activities. He enters returns on a master chart, adds them speedily, 


and furnishes figures to editors who check scripts for the announcers 





ELECTION 


SENATE TOTAL ELEC 























His findings are also posted on this huge chart for ready reference 
of script writers, editors, and announcers. Teletyped, phoned, or 


telegraphed bulletins keep pouring in the latest known results 
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As early as this on election night, Graham McNamee, George Hix, and 


others of N.B.C.'s staff, and equally famed announcers on other radio 
chains, are breaking into the scheduled programs with election news 


Just a few hours after the polls have closed, Mr. and Mrs. America 
wait tensely beside their home radio. They |i soon hear what they ve 
wanted to know for weeks and months: Is it Roosevelt? Is it Willkie? 
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INSIDE the ship's smokestack 
unusual location of the 
f the new Ameri- 

While 
elliptical in section, 
seventeen by thirty- 


twelve-inch pipe 


is the 

mm ¢ 
‘ liner 
funnel, 


Panama. the 


measures 
Six feet a 


suffices to « the smoke 


of the 


Space in 


irry off 

The remaining 
dummy stack is 
three the 
the 
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the 
into 
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equipped 


omfortable 


completely 
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room 
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photograph at 
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Interior of the unusual 


This passenger on the S. S. “Panama” is 
handing a radio message to the operator 
through a porthole in the ship's funnel. 
The dummy stack is pictured at the left 


radio room. 


ye 


yo 


The funnel 


also contains a 


stateroom, a storage room for deck games, and the ship's whistle 
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Two-Way Firemen’s Radio 
Is Carried on the Back 


S A result of months of research work by 
two New York firemen, Samuel Har- 
matuk and Arthur Meyerson, smoke 

eaters in America’s largest city soon will be 
directed in fire fighting and life saving by 
means of lightweight, back-pack radios. Weigh- 
ing only fifteen pounds, the two-way units can 
be slipped on over heavy fire-fighting clothing, 
leaving the hands free for climbing. A flexible 
cable controls the switch which shifts the set 
from transmitting to receiving and back again 
The microphone is located on one of the shoul- 
der straps of the harness and the earphones, of 
soft rubber, can be worn under a helmet. Tel- 
escoping antennas are located on either side of 
the waterproof case which houses the set. 
Power for the unit is supplied by dry-cell bat- 
teries with a life of seventy hours. The specially 
designed condensers are not affected by heat 
During tests recently conducted by the New 
York Fire Department, the sets proved they 
had a range of as much as a mile. In use, they 
will enable a fire chief to talk to smoke eaters 
at work inside a burning building 
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Fireman wearing back-pack radio. 
Note the microphone and switch 
cable attached to harness straps 


Weighing only fifteen pounds, the 
two-way unit uses a regenerative 
circuit and is powered by dry-cell 
batteries good for seventy hours 
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New Television System Transmits Images in Full Color 


NATURAL-COLOR television, long 
in the experimental stage, may 
soon be on the air. A new proc- 
ess devised by Dr. Peter C. Gold- 
mark of New York, and recently 
demonstrated by the Columbia 
3roadcasting System, transmits 
color movies successfully. The 
next step will be to adapt it to 
broadcasts of living subjects. At 
the transmitter, the image is 
scanned alternately on odd and 
even-numbered “‘lines."’ Rotating 
color filters give the sequence of 
red, green; blue, red; green, blue. 
Thus two full-color cycles serve 
for three pictures. This allows 
time for high-definition scanning 
of 343 lines or more. Viewed 
through synchronized filters at 
the receiver, the pictures all ap- 
pear in natural color, since the 
eye retains one color image just 
long enough to blend it with the 
next two. When no color filters 
are used with the receiver, the 
image is black and white. 


Television transmitter scanning 
colored movies. Below is the re- 
ceiving end of the novel system 





POPULAR SCIENCE 





DECEMBER, 1940 


Basket-Shape Television Antenna 
Gets Broadcast-Power Tests 


ASSUMING the stance of a butterfly collector about to 
pounce on his prey, the engineer atop the radio tower, 
above, is up to more serious business. His ring-shaped 
implement measures the strength of radio waves, and 
the even queerer-looking object in front of him is the 
latest in television antennas. By holding the ring in 
various positions, and reading a meter on its handle, 
he is testing the amount of power that the cagelike 
aerial radiates in different directions. Just perfected 
by General Electric engineers, this conical antenna has 
been erected at one of the company’s stations near 
Schenectady, N. Y., where it will be used for future 
picture broadcasts. The photograph also illustrates how 
a good television site commands a view of the horizon. 


Eavesdropping Mike Listens In on 
Umpire’s Scraps at Ball Park 


SO THAT baseball fans may eavesdrop on arguments 
between the umpire and players next spring, a “‘disap- 
pearing microphone” has been included in a new 
public-address system at a Wichita, Kans., stadium. 
Pressing a foot lever allows the microphone to pop 
from its underground box near the home plate. Through 
loudspeakers, the spectators then enjoy the novelty of 
hearing what is going on. In case a dispute becomes 
too heated for sensitive ears, the mike hastily retreats. 
As at left, it may also be used for announcements. 
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Torture Machines 


ALK along the crest of one of 
the many earth dams built by 
U.S. Army engineers through- 
out the nation, and you may wonder 
how grains of sand and silt and rocks 
can hold back flood waters. The answer 
is that every layer is subjected to a bat- 
tery of torture tests by unusual machines 
which extract the innermost secrets of 





soils. 

Testing devices perfected in the Los 
Angeles, Calif., district drip water 
through various dam-building materials, 
compress others until they no longer can 
be squeezed smaller, and shear tightly 
packed specimens until they split 

To small samples of soil, devices called 
consolidometers, which resemble large 
machine guns in firing position, apply 
pressure equal to that anticipated in the 
dam structure. As the thickness dimin- 
ishes, micrometers indicate the change 
within a thousandth of an inch. Some of 
these machines apply loads up to twenty- 
eight tons to the square foot, more than 
would be exerted at the base of Mud 
Mountain Dam, an earth structure which 
rises 400 feet above the White River in 
Washington. The results show how much 
the materials will settle under various 
loads. 





Will the foundation of a dam move under 
pressure? In the device below, samples of 
soil are tested for resistance to shearing 
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A battery of permeameters, instruments that show 
how much water will seep through a given material 
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~ Test Soil for Big Dams 


4 Permeameters receive 
samples whose density and 
weight have been recorded. 
These devices consist sim- 
ply of tubes into which soil 
samples are placed, and con- 
tainers permitting water to 
ooze through the samples. 
By this means, the engi- 
neers determine both the 
density required for various 
materials and the various 
parts of the dam to which 
they will be allocated. Larger 
permeameters in the field 
take coarser materials, in- 
cluding six-inch rocks. 

To determine whether 
foundation materials under- 
lying the huge structures 
will move under pressure, 
compacted samples are sub- 
mitted to powerful shear 


Putting the squeeze on soils: samples compressed in these machines 
machines. Each double hand- reveal the extent to which a dam foundation will settle under load 
ful of soil is packed tightiy 

in a double box. For several days, pressure while one hydraulic jack maintains tre- 
equal to that sustained in the field is ap- mendous vertical pressure, another shoves 
plied. Then the upper half of the box is sideways until the sample splits in half as 
elevated a sixteenth of an inch, and slowly, instruments register the forces required. 
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Coarse materials, including rocks, are tested for permeability in the field, in large tanks like these 
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Odd Machine 
Makes First 
U.S. Bassoons 


PRODUCED by the ne- 
cessities of war that 
has cut off the foreign 
supply of musical in- 
struments, the first ma- 
chine made in America 
for turning out bas- 
soons recently began 
functioning in an Elk- 
hart, Ind., factory. In 
prewar days, these in- 
struments were im- 
ported from Europe. 
Because the body has to 
be turned out with an 
oval shape and the tone 
holes must be drilled 
into the body at differ- 
ent angles, these _ in- 
struments are hard to 
produce. The Indiana 
machine, a combined 
lathe and drilling ap- 
paratus, speedily turns 
out the body of the in- 
strument and then drills 


Operating the machine that shapes bassoons, then drills the tone holes the holes as required. 


Rubber Tires Replace Iron Rollers To Pack Road Soil 


BATTERIES of close-set rubber tires are in two series, one just ahead of the other. 
now replacing clanking, ponderous iron Their treads are staggered so they cover all 
rollers in packing down the soil for new the ground in a given strip. Nine of the 
highways. The specially designed tires, tires, five behind and four in front, support 


with smooth treads, are placed side by side the weighted framework of the novel roller. 


The close-spaced giant tires, heavily weighted, are said to pack soil more effectively than iron rollers 


124 ENGINEERING POPULAR SCIENCE 





Giant Valves Made for Biggest American-Built Liner 


valves have an opening thirty-six inches in 
Solid wedge-type bronze disks, 


1,000 pounds apiece, close the 
Motor- 


the largest ever 


WEIGHING more than 5,000 pounds apiece, 
four giant valves twice as tall as a man 
specially constructed for use on the weighing 

openings when the valves are shut. 


diameter. 


were 
America, the largest passenger liner ever 
built in this country. Installed in the circu- operated, the valves are 
lating condenser lines of the vessel, the ordered for the American merchant marine 
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Heres My Story 


DONALD WILLS DOUGLAS was Born IN Broox.yn, NY, Aprit 6, 1892 
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IN 1909, HE ENTERED THE THE SAME YEAR, WHEN ORVILLE WRIGHT FLEW THE 
U.S. NAvaL ACADEMY AT ANNAPOLIS Army’S FIRST BIPLANE IN ACCEPTANCE TESTS AT 
Fort Myer, VA., YOUNG DOUGLAS PRIED OPEN HIS 
SAVINGS BANK TO GET MONEY TO GO AND SEE HIM 














S | 


| AFTER THAT, HE READ EVERYTHING HE 
‘| 





TRANSFERRING TO THE MASSACHUSETTS 
COULD LAY 41S HANDS ON ABOUT AVIATION, INSTITUTE OF TECHNOLOGY TO STUDY 
BUILDING MODELS, HE FLEW THEM FROM 


AERONAUTICS, HE GRADUATED IN 1914. +15 
THE DORMITORY ROOF =— HID THEM AT FIRST VOB-AT $500 A YEAR— WAS TO HELP 
| INSPECTION TIME 


INSTALL THE WORLD'S FIRST WIND TUNNEL 
a a wn | AT THE INSTITUTE 


~ 
/ 


O Tere FOLLOWEDA 
SUMMER AS CONSULTING 
ENGINEER WITH THE 
CONNECTICUT AIRCRAFT 
Co., New HAVEN, WHERE 
THE U.S. NAVyY’Ss FIRST 

DIRIGIBLE WAS 

BEING BUILT 














THE CAREER OF powoLs 
DONALD W. DOUGLAS : 


AROUND 
THE WORLD 








In 1915, DouGias WENT To THE Gienn L Martin B A HOLLYWOOP SPORTSMAN, IN 1920 
PLANT IN CALIFORNIA AS CHIEF ENGINEER AFTER HE BUILT THE “CLOUNSTER”—FIRST PLANE TO LIFT 
THE COMPANY HAD MOVED TO CLEVELAND, Ow!0, HE A USEFUL LOAD EQUAL TO ITS OWN DEAD WEIGHT. 
DESIGNED THE FIRST OF THE FAMOUS THE FIRST DOUGLAS FACTORY WAS A ROOM 
MARTIN BOMBERS BEHIND A BARBER SHOP 
ae SS ; ve 




















| gt © 
ooo N 1924,U.S. Army €LYERS CARRIED THE 
RMED WITH BLUEPRINTS FOR A TORPEDO FAME OF DOUGLAS MILITARY PLANES 
PLANE, HE INVADED WASHINGTON, D.C_,A AROUND 
LITTLE LATER AND LANDED A $120,000 Navy 
CONTRACT FOR THREE OF THE CRAFT 





THE WORLD, MAKING THE FIRST 
CIRCUIT OF THE GLOBE IN DOUGLAS 
SHIPS WITH LIBERTY MOTORS 
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LL-METAL DOUGLAS TRANSPORTS APPEARED IN 1932 AND SOON WERE CARRYING 
PASSENGERS AN AVERAGE OF 350,000 MILES A DAY IN THE U.S. AND 22 FOREIGN COUNTRIES 
OUGLAS HAS WON THE HIGHEST HONORS IN AVIATION, THE COLLIER TROPHY AND THE 


GUGGENHEIM GOLD MEDAL. TODAY HIS CALIFORNIA FACTORIES EMPLOY 17,000 WORKERS 
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Night Picture 
Catches Bridge 
Doing a Shimmy 


How a big suspension 
bridge “shimmies” under 
passing traffic has been 
demonstrated photograph- 
ically by Lilo Maier, New 
York camerawoman. 
Steadying the camera on 
a hand rail of the George 
Washington Bridge and 
pointing it toward the ap- 
proaches, she made the 
tifteen-second time expo- 
sure at the left. Disregard- 
ing luminous streaks made 
by headlamps of moving 
automobiles, she points out 
that all fixed lights show 
up as short, vertical arcs, 
which reveal the vibration 
of the bridge more graph- 
ically than any engineer- 
ing formula. Anyone can 
duplicate the experiment 
with the simplest of cam- 
eras by properly adjusting 


Arcs traced by fixed lights show vibration of George Washington Bridge the exposure time. 


West Is East as Elephant Plows South Carolina Field 


IT MIGHT be a scene in a far-away India, tation of Matthew Ferguson, sportsman. 
but the picture below was taken near Cam- Though neighbors are said to be nervous 
den, S. C. The elephant’s name is Alice, about the possibility of Alice going on a 
and she’s pulling a disk harrow on the plan- rampage, she seems quite peaceful. 


7) 
» 


— 
ye 
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Guided by an |American mahout, the elephant Alice patiently drags a harrow on a southern plantation 
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“Spider Web’ Forms Gate to Subterranean Wonderland 


PATTERNED after a spider web, the silvery 
gate shewn above admits visitors to Crys- 
tal Cave in Sequoia National Park, Calif. 
Its lacy design is in keeping with the deli- 


cate beauty of stalactite and stalagmite 


Tiny Grand Piano 
Can Be Played 
with a Toothpick 


FOUR craftsmen took six 
months to build a_ two- 
inch-square working mod- 
e. of a Steinway grand 
piano, illustrated at right. 
Played with a toothpick, 
it has thirty-six ivory keys 
and is strung like a full- 
size instrument. With 
other objects in the photo 

miniature enamel furni- 
ture, and a dancing girl's 
toe bell from Bombay, In- 
dia, displayed on a finger 

it forms part of a pri- 
vate collection of 28,500 
curios from fifty-four 
countries exhibited recent- 
ly in San Francisco. 
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formations that sight-seers will find within 
the cavern. Illuminated to best advantage, 
these natural jewels, sparkling in their 
rocky setting, form an underground fairy- 
land newly opened to the public. 


Miniature piano and furniture. Note Indian dancer's toe bell on finger 
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Climbing Dog Can Tree Himself 


WITHOUT a running start, a climbing dog owned by 
Aaron T. Sack, of Lowell, Wis., is able to shinny up 
trees to a height of sixteen feet. The animal climbs 
straight up by placing its forepaws around the trunk 
of the tree and pushing up by means of its hind feet 


Want to Build Your Own Car? 


AUTOMOTIVE engineers recently calculated how much 
it would cost to turn out a modern automobile by hand 
The same machine which costs less than $700 when pro- 
juced in quantity by mass-production methods, would 
cost about $17,850 if made altogether by hand. 


“Home, James’ by Tandem Bike 


WITH gasoline impossible to obtain for use in private 
automobiles in Denmark, wealthy Danes hire chauffeurs 
to take them to and from work on tandem bicycles. Such 
cycle-chauffeurs do the steering and most of the pedal- 
ing. Since July, the number of bicycles in Copenhagen 
has jumped from 1,750,000 to 3,800,000 











Forepaws around the tree 
the dog kicks himself up 
A Danish business man starts home after a hard day at the office 
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PIT VIPERS 
ARE so CA c 
DEPRESSK 
THE EVE € THE NOSTR 
NOBODY kNOWS 

r ' 


FOR 


NIGHT HAWKS 
NEVER BUILD A NI 

ON ACITY ROOF 

THEV ARE SO WELL CAMO 





ITNEVER RAINS 
CATS AND DOGS 
BUT FISH 4ND 
FROGS DO FALL 
FROM THE sky! 
N DRY PRAIRIE 
REGIONG, CLOUD 
BURSTS HAVE 

BEEN KNOWN TO 


WHICH HAD BEEN 
CARRIED FOR 
GREAT DISTANCES! 





THE TALLEST TREES IN THE 
WORLD, THE REDWOODS, 
HAVE THE SMALLEST CONES 


5 
$ 


DROP SALAMANDERS 


LIKE THE EUROPEAN CUCKOO, THE 
FLORIDA TERRAPIN LEAVES 
TS EGGS ON OTHER CREATURES’ 
ORSTEPS! IT OFTEN LAYS IN AN 
GATORS NEST, LEAVING THE 
TO BE HATCHED WITH THE 
>» CLUTCH <---> 


PASTURE OR 
THE OPEN,AND 


sCOVERED! 


SAILORS SAY 
enneeieememennsenee . » THAT WHEN PORPOISES ARE HARPOONED, THEY CRY LIKE BABIES «+e 
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FLASH-LIGHT DARNING EGG 
Inserted in hosiery or under fabrics 
being mended, this darning egg lights 
the work. It has a bulb in its blue 
plastic head, and cells in the handle 


COLD-STORAGE FOOD LOCKER. Buying of 
food in large quantities when prices ore low 
is made possible by electrically operated cold- 
storage receptacles designed for use in homes 


FRUIT-JAR CONDITIONER. Irregular and 
chipped edges of glass fruit jars, a frequent 
cause of food spoilage, are easily ground to 
smoothness with this kitchen tool, which works 
on all standard 
glass fruit jars 


SHOE RACK 


Fastened to the 
door of a closet, 
this convenient 
rack holds shoes 
in small space. 
Footgear is easily 
hun means 
GARBAGE-DISPOSAL UNIT. Any of oe clips 
kitchen sink can be equipped for the which grip shoes 
“down-the-drain” system of refuse : bres, @s seen in photo 
disposal, by installing the electri- ee A 5 

cally operated unit illustrated above 
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NEW VACUUM CLEANER 
“Power dusting” of woolens and 
furs with mothproofing crys- 
tals is one of the jobs per- 
formed byanew vacuum cleaner. 
Another novel feature is the 
paper dirt filter shown below, 
which makes it easy to empty 


REFRIGERATOR HUMIDITY CHEST. Foods keep fresher 


and retain their natural flavor in the refrigerator compart- 


ment below, in which the humidity is automatically controlled BATH KIT. For carrying toilet ar- 
ticles to and from the bathroom, 
this handy basket accommodates 
towels, toothbrush, and beauty aids 








COTTON DISPENSER. Absorbent 
cotton now comes in a thirty-foot 
ribbon rolled up inside a sanitary 
container. In use, the cotton is 
pulled out through a slot and torn 
off against a handy cutting blade 
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New Enamel Resists 
Both Acid and Fire 


illustrate the 
synthetic 


DRAMATIC tests 
durability of a 


indoor or outdoor use. 


new 
enamel, for 
Fables or 


+ 


chairs painted with it 
resist the action of muriatic a 
in which zine readily dissol\ 
When naphtha ignited 
painted metal an 
lowed to burn out, soap and wa 
é isily wash off the smudve 
no apparent « 
Available in a \ 
the ftast-drying en 
anyone 
ipply, flowing an 
no brush marks. One c¢ 

lly sufficient. 


} 


1S 


surtace, 


ana 
hange in 
irietyv 


there is 


the finish 
f colors, imel 
asy for 


‘ } 
S daeciares é 


freely 


Panels pa 


nted with the new enamel survive a real acid test 


Giant Auger Bores Holes for Planting Trees in Parks 


beer m 


departmen 


PLANTING trees has 


task r 1e irk 


ort 
“operated, spinning 


into the soil t 


ones t 


After a “radio locator 


isier 
An- 


si > 


HOME & 


whirling blade. Lest it encounter a 
line, however, operators make a 
radio locator 

f any such 
area to be 
buzzing 


the 
buried pipe 
preliminary survey with a 
to make sure the ground is clear « 
obstruction. Carried over the 
planted, the device produces a 
sound in a pair headphones when near 
any underground metallic object. 


t 
oO 


has made sure that there are no underground pipes, the drill goes into action 
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Below, a sample of the soil to be tosted is burned 
and the light of the flame is spread out for study 





Spectrum photographs made with the apparatus at 
the right are compared with standard spectrums 


Analysis with Spectroscope Shows Elements in Soil 


IN THE laboratories of the Macaulay In-_ spectrum for study. Photographs of the 
stitute for Soil Research, in Aberdeen, spectrum made from the flame in which the 
Scotland, spectroscopes are now being used test soil was burned are then compared 
to analyze agricultural soils and determine with standard spectrums that show known 
the variety and amount of the elements varieties and amounts of elements. Thus 
present. A sample of the soil to be tested it is a simple matter to determine what 
is burned in the flame of an acetylene torch, elements the test sample contains, and what 
the light from which is spread out into a it lacks for growing various food products. 


Skylight Harnesses Sun 
To Help Heat the House 


MAXIMUM sunlight for winter 
warmth was the goal of Henry L. 
Ross, of Media, Pa., when he re- 
modeled a barn for use as a dwell- 
ing. The glass skylight set at an 
angle into the peaked roof is per- 
pendicular to the sun’s rays at 
noon in mid-winter, so that a maxi- 
mum of sunlight will enter rooms 
on the second story. The glass is 
of a special type that admits ultra- 
violet rays and is laid in two 
panes which are separated by a Tilted to get the full benefit of the winter sun, the sky- 
dead-air space for insulation. light catches heat to help warm rooms on the second floor 
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Harry L. Bateson with his unique’ strawberry-rose 


Queer “Missing Link” Plant 
Part Rose, Part Strawberry 


AFTER thirty years of experimentation 
and cross-breeding, Major Harry L. Bate- 
son, horticulturist of Long Beach, Calif., 
has announced the re-creation of a curious 
“missing link” of the vegetable kingdom, a 
potted plant which, he believes, represents 
a type which existed on earth millions of 
years ago. According to Bateson, his prod- 
uct forms a link between the rose bush and 
the strawberry plant. Using it as a basis for 
development, he hopes to produce an en- 
tirely new group of fruits, 
flowers. One startling possibility he fore- 
sees is strawberries that grow on trees 


vegetables, and 


Fruit Mold Kills Bacteria 


A MYSTERIOUS substance secreted by 
molds that form on fruit has been found to 
be valuable in destroying bacteria, in re- 
searches by Dr. Edwin C. White, of Johns- 
Hopkins Hospital, Baltimore, Md. 


Try-Out Room Shows How Furniture Will Look at Home 


a New York 
“try-out 
can be 


TAKING a tip from the stage 
furniture has installed a 
chamber” in which movable walls 
adjusted to reproduce the size and shape 


store 


of any room a customer is furnishing. Spot- 
lights color the walls to match the actual 
apartment. The customer thus how 
furnishings will appear when installed. 


sees 


Arranging adjustable walls in a furniture display room to duplicate the size and shape of an 
apartment in the customer's home. Colored spotlights, as at the right, give any tint desired 
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AUTOS 


How To Avoid Traffic Jitters « New 
Car Faces for 1941 « Tips That Will 
Help You Keep Your Car in Shape 








= - 


DON’TS 


Don't “fight” traffic. Instead of fretting 
and fuming, save your nerves for more im- 
portant things. 


Don't drive under physica! strain. Moke 
yourself as comfortable as you can with 
seat adjustments and cushions. 


Don't argue with other drivers. Bawling 
out the other fellow does no good and 
merely frazzies your own nerves. 


Don't tolerate “bugs” in your cor. A 
smoothly running machine is good insur- 
ance against traffic jitters. 


Don't drive a noisy car. Knocks, squeaks, 
and rattles dull your senses and slow up 
your reactions in emergencies. 


Don't neglect to wear glasses if you need 
them. Eye strain adds to general nervous 
strain when you are driving. 


Don't drive so fast that you lose the feel- 
ing of complete control over your cor. 
Confidence is what keeps your nerves calm. 
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Science takes the driver for a ride: Hooked up 
to instruments that record his heartbeat, blood 
pressure, and nerve tension, this motorist is 
being tested on the road for reaction to strain 


MAGINE that you are driving your car 
at a good clip down a boulevard running 
through the residential section of a city. 
The road is wide and uncluttered by traffix 
Your car purrs along smoothly. Suddenly, 
with no warning whatever, a woman darts 
out from the sidewalk and throws herself 
directly into your path. 

What will your reactions be? What will 
be the effect on your nerves? How will the 
shock of the experience affect your sub- 
sequent driving ? 

California scientists can answer these 
questions exactly. For recently they have 
been hurling bodies-—-stuffed dummies, of 
course, but drivers don't realize that at the 
time—in front of automobiles, as one phase 
of an elaborate series of road tests to de- 
termine how the hazards of automobile 
driving affect the nerves, and consequently 
the driving ability, of the average motorist. 
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— Traffic JITTERS ? 


By 
R. DeWITT MILLER 
e 


Their conclusions afford valu- 
able hints on how all drivers 
can combat traffic jitters. 
The tests, which utilize 
specially designed electrical 
apparatus, were developed by 
Dr. George Mount, a promi- 
nent psychologist, working in 
coéperation with the Union 
Oil Company of California. Blissfully unconscious of what lies ahead, the guinea-pig driver 
In designing the instruments spins merrily along on a boulevard nearly empty of traffic... .. 
to check the nervous reac- 
tions of drivers, Dr. Mount ey 
and his associates followed 
the principle that a person's 
nervous tension will be clear- 
ly indicated in three main 
ways: by his heartbeat, by 
his blood pressure, and by the 
electrical sensitivity of his 
skin—for the electrical re- 
sistance of your skin changes 
in direct proportion to the 
state of your nerves. 
By means of pick-up micro- 
phones attached to wrists and 
chest, instruments for record- 
ing heartbeat and blood pres- 
sure were easily adapted to . .. when suddenly, from behind a tree, a “body” hurtles through 
the problem of making con- the air into the path of the speeding car. Note the driver's 
tinuous records while a driver expression below. Meanwhile, the instruments keep on recording 
was actually operating a car 
under traffic conditions. The 7 
development of a method of ; 
recording changes in skin re- 
sistance, however, required 
months of research before an 
acceptable solution was found. 
Electrodes are attached to 
the driver’s hands. Between 
the electrodes and the skin, a 
special saline jelly is used to 
insure a good contact. From 
the electrodes wires lead to 
recording instruments rest- 
ing on the rear seat of the 
car. By means of a pointer 
and dial, the driver's skin 
resistance to low-amperage 
currents can be determined 
at any instant. Thus, this 
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Another method of checking up on noise is to pick up 
vibrations of the engine bulkhead, as illustrated here 


Inside view of a portable instrument which writes a 
continuous record of the action of a subject's heart 


Car noise was found to be an important 
factor in traffic jitters. Above, an instru- 
ment counts decibels at the driver's side 


apparatus, together with the heartbeat 
and blood-pressure instruments, writes 
a running story of the nerve responses 
of the driver as he meets the numerous 
problems of traffic in congested areas. 
When hundreds of subjects had been 
tested on the road with this equipment, 
the California scientists discovered that 
there are two distinct types of nervous 
Strain brought on by traffic driving: 
steady strain, and shock strain. 
Steady strain is the general nervous- 
ness that accumulates during difficult 
driving, regardless of whether the 
motorist encounters any emergencies 
during the trip. In thirty minutes of 


¢ + 


traffic driving, the nervousness of the 
average motorist, the psychologists de- 
termined, is increased twelve percent 
by this steady strain. 

Naturally, steady strain will be fur- 
ther increased by shock strain, the type 
that occurs when a driver just misses 
a jaywalker, can't stop for a suddenly 
changed traffic signal, realizes that his 
brakes have failed, or is confronted with 
a Similar emergency. Shock strain, it 
was found, will increase a _ driver's 
nervousness by as much as twenty- 
seven percent in a half hour of traffic 
driving 

Twenty-seven percent seems a tre- 
mendous jump, but the scientists point 
out that one close call in traffic will 
speed a driver's heart action as much as 
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twenty-five beats a minute. At the same 
time, the resistance of the skin to electrical 
currents makes a similar change, blood pres- 
sure skyrockets, and muscles become tense. 
Incidentally, it is interesting to note that 
women proved to be thirty percent more 
nervous than men after similar traffic-test 
drives. In general, Dr. Mount states, wom- 
en are less affected by steady strain and 
more by shock strain than men. 


ROM these traffic 
fF discovered what 
cuit reaction. This occurs 
responds automatically to a traffic problem, 
without any thought about it. 
Certain of these short-circuit reactions can 
become dangerous. If a driver applies his 
brakes in any and every emergency, he will 
eventually form a short-circuit 
tion by which he will automatically 
brake without conscious thought of 
what he is doing. Then one day an 
emergency will arise when applying 
the brakes would be the worst possible 
action to take—-during a skid on a 
wet pavement, for example. 

To prevent 
gest that all drivers look out for the 
iny type of short- 
uit nerve reaction, and then com 
it before it gains headway. This 


tests the scientists also 
they term a short-cir- 
when a driver 


conscious 


reac- 


this, the scientists sug- 


first indications ot 


A microphone placed over the driver's 
heart picks up the heartbeat, while 
electrodes on help determine 
electrical resistance of the skin, as 
demonstrated in the experiment below 


wrists 
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can be done, they state, simply by occasion- 
ally forcing yourself to think why you stop 
or accelerate your car in a given situation, 
before you actually do it. 

Noise is another element that has a 
bearing on traffic nerves, the investigators 
found. By spotting sensitive microphones 
to record the sound volume inside of several 
and then having subjects drive the 
cars while their reactions were checked, 
the scientists discovered that car sounds 
definitely affect driving ability. 

But, strangely enough, the effect of car 
noise on a driver is to decrease the efficiency, 
not of his sense of hearing, but of his senses 
of sight and smell, and his speed of nerve 
reaction. This agrees with the psychological 
principle that when one sense is overstimu- 
lated, the other senses are dulled. 


cars, 
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HETHER it’s body styling, engi- 
neering refinements, ingenious ac- 
any or all of these, 
there is something brand new in every car, 
every year. That 1941 is no exception is 
apparent, and the explanation is written on 
the faces of the new cars presented alpha- 
betically on this and the following pages. 

Outstanding body-design features on the 
concealed running boards, 


cessories, or 


new cars are 


wider radiator grilles, and heavier bumpers. 
The fenders mostly have flatter tops, while 


BUICK. Redesigned piston heads, higher compres- 
sion, and two dual carburetors step up the power 


in the new, more massive and streamline Buicks 


CHEVROLET wheelbase and body are longer; body 
is lower and more massive. Concealed steps replace 


running boards; headlights blend into fenders 
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CAR PAGES FOR 1941 


several have nearly perpendicular skirts 
dipping low and adding to the feeling of 
solidness. On several cars, the more grace- 
fully curved hoods are lower for increased 
visibility, and wider where they fair into the 
windshields to conform to the generally in- 
creased width of the bodies and seats. Tops 
are lower, while headlights are in most cases 
spaced farther apart. And built into these 
cars are factors of safety, comfort, economy, 
durability, and driving ease to please the 
most critical tastes of America’s motorists. 


CADILLAC boasts a 150-horsepower motor in each 
of its six lines, and invades the medium-price mar- 
ket. It has an optional economy rear-axle ratio 


CHRYSLER. Fivid drive is available on both the 
sixes and eights, with a high-gear improvement. 
The front-end design horizontal 


stresses lines 
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DE SOTO, at 105 horsepower, also offers fluid DODGE. Flowing curves sweep up from the base of 
drive, as do Dodge and Chrysler. Fender tops are the 
flattened and made in one piece with hood sides 


radiator grille, reaching all the way to the 
headlamps. (Bumper attachments shown are extras 


) 


FORD front ends show new fender treatment, and GRAHAM offers four lines, starting in the medium- 
radiator grilles are recessed somewhat into the 
metal. The new bodies are both wider and longer 





price field, many available with 


superchargers. 
The Hollywood shown has exceptionally low floo 
hd > , 


t 


, 





HUDSON. Symphonic styling—meaning harmonious 
two-tone colors inside and 
Hudson, 


MERCURY, roomy, powerful medium-price line of 
out—is stressed by Ford-made cars, offers 
along with its brand-new transmission 


chassis refinements, 
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numerous engine and 


wider bodies 


with lower, 
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NASH enters the low-price field with an all-new OLDSMOBILE has six lines—three sixes and three 
car slung on coil springs at all four wheels, and eights—with strong family resemblances New 


having chassis and body welded as a single unit bumpers protect the front and rear fender skirts 


PACKARD offers sixes, eights, and super eights PLYMOUTH, more powerful, has a new grille de- 
with striking innovations in all lines. The fa sign. A new second gear is used for most starting, 
miliar radiator outline still distinguishes _ it and a vacuum-power gearshift is available if desired 


PONTIAC. Three separate torpedo lines, with many STUDEBAKER in all models of its three lines 
models in each, are available with either six or roomier, more eye-striking, and responsive 
eight-cylinder engines. Appointments are restyled the accelerator; also offers a torpedo-type car 
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ma- 
can 


land-and-air 
wings that 


HYBRID 
A chine, with 
be shed on landing, is proposed for 
quantity production by a Dayton, 
Ohio inventor and manufacturer. 
The machine, called by its designer 
an ‘“Aerobile,” is said to have 
wind-tunnel experiments 
although no actual flying tests 
have been attempted. The body of 
the craft forms a three-wheel tor- 
pedo-shaped car for road driving 
after the wings have been removed. 
The machine is driven by a pusher 
propeller when it takes to the air. 


passed 


The combination automobile-airplane on the road. In 
the upper 
its detachable wings in place and a pusher propeller 


picture, it is taking off as a plane with 


Headlight Chart Shows Safe Speeds for Night Driving 


SAFETY charts for night driving have been 
worked out, as the result of hundreds of 
tests, by W. W. Harper, nationally known 
traffic expert of the Pasadena, Calif., Police 
Department. The charts the 
under different driving conditions. 


give safe 


speeds 


NIGHT DRIVING CHART mews stones 6 
*MAXIMUM SAFE SPEEDS « [t's m ssme rrusret ou 
* 8fa~ i =r “iGe 6£4u 

, T "Ty entto pense | Cant foe 
senee roe oe wae 


40" 


35” 


25 


12 « 


Placed on the instrument panel of the car 
in front of the steering wheel, the chart 
can be consulted at the beginning of a trip. 
After a few days, the safe speeds will be 
memorized and reference to the chart will 
not be necessary any longer. 








How fast should you drive at night? This chart, placed on the dash as shown, tells you at a glance 
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PRACTICAL HINTS 


me) =] «(AS A SAFETY FACTOR for winter driving, as 
DEFROSTING FAN | well as a convenience, an electric defroster 
MOUNTED HERE fan mounted on the deck space behind the 
goin REAR rear seat of a car and aimed at the rear 
= window is as effective as one used on the 
windshield. It keeps fog and frost from 
forming on the inside, and melts snow and 
Sleet that gathers on the outside while 
parked or driving. It may be easily wired 
from the ammeter and ground through a 

dashboard switch._.W. P. H 


2 FLOOR-MAT PROTECTORS consisting of a pair 

of five-and-dime-store shoe soles of the 
stick-on variety are easy to attach under- 
neath the brake and clutch pedals of your 
car. They are usually available with a 
supply of glue and a scraper, and will pro- 
tect the floor mat from the scuffing of your 
heels. A. O. S. 





A HANDY WRENCH for loosening or tighten- 

ing the terminal nuts found on most spark 
plugs can be made by simply drilling a hole 
Slightly smaller than the outside diameter 
of the nuts in the handle end of a screw 
driver. The hard wood wrench will loosen 
tight nuts without damage.—W. C. W. 





4 TROUBLE LAMPS mounted under the hood and 

connected to a dashboard switch are a 
boon when you have engine trouble on 
country or unlighted roads at night. I pur- 
chased two old cowl lamps and fittings from 
a junk dealer and connected them as shown. 
In some cars it may be found easier to 
attach them directly to the fire wall or the 
radiator tie rods.—E. F., Jr. 








To <72 i 
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$7 
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LAMP 
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FAN-SHAPED STREAM 
OF WATER 1S DELIVERED 
BY FLATTENED 
END OF HOSE 


COuPL NON ge 


5 A FAN-SHAPED SPRAY of water for washing 
cars is obtained without the necessity of 
lding a thumb over the end of a hose by 

means of an inexpensive device. This con- 

a ten-cent hose coupling, with the 

inner sleeve squeezed flat in a vise The 


coupling is then screwed on the end of the 
hose like a nozzle when needed to deliver a 
strong, rinsing stream of water to the 


work.—E. M. 


6 QUICKLY SHOWING THE Oil LEVEL, a white- 
enameled measuring rod or dip stick is 
much easier to read, even if the oil is cloudy 
from long use. The rod should first be 
cleaned and then given two coats : 
juality enamel. Brush the enamel only up 
to the “full” mark so that you can still tell 
when your crankcase is filled.—E. H. 


7 TONING DOWN YOUR HORN for city driving 
is possible on manycars by placing a rheo- 
stat in the horn circuit and mounting it on 
a convenient spot under the dash. If the 
horn operates through a relay, be sure and 
onnect the rheostat into the relay circuit, 
not into that of the horn button.—P. M. 


8 FREEDOM FROM GLARE while working be- 
neath a car ina greasing pit orunderacar 
hoist at night is obtained by replacing the 
unshielded wire guard of your trouble lamp 
with a metal cone as shown. With a little 
ingenuity, you can rig up the outfit with a 
piece of sheet iron, a length of wire, and 
a hook shaped as in the sketch for attach- 
ing the device to the underside of a car 
wherever it is needed.—L. B. R. 
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WHITE-ENAMELED 
OIL-GAUGE ROD 1S 
EASY TO READ 


NEW WIRE 


4 _ 
&. 


AMMETER 


TO HORN 
BUTTON 


TO BATTERY 


ADJUST 


HORN VOLUME 
WITH RHEOSTAT 








LIGHT 
SOCKET 
AND 
CORD 
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‘You fellers have cheated me!” 
old Silas yelped. “My radiator 
all froze up — busted, likely! 


GUS be 


NOW sweepers swished on the road 
outside as Gus Wilson shed his ulster 
shop of the Model Garage on 
winter morning of the 
cold-weather season. A heavy fall of the 
white stuff early the evening before had 
been followed by the mercury taking a nose 
and now at eight o'clock of a sunny, 
windy morning the thermometer outside the 
mly ten above zero. 
Clark, was grinning a 
od morning from the office door You'll 
i bad case of telephone ear by nine 
ock,”’ Gus told him All the customers 
didn't remember to take the 
phoning us 


in the 


the first real 


dive, 
office door registered 


Gus’s partner, Joe 


who as usual 
precautions we advised will be 
to get their frozen-up 
ilways that way the first real cold morning 
of the winter 


Sure is Joe 


busses started It's 


“It's hard on the 
wonder why the 
downright care- 
Remem- 


agreed 
and it makes you 
so many people 


ears, 
Lord made 
less, but it’s goox 
ber that morning 

He was interrupted by 


1 for our business 
when 
the honking of a 


Then someone 


horn outside the shop doors 
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or Winter 


open up! 


e 


shouted “Hey, you, Gus Wilson 
It’s colder’n heck out here!”’ 

That's Ez Zacharias,’ Gus said as he 
unlocked the double doors. “I didn’t expect 
he'd be the first one to holler for help. 
Usually he’s a pretty wise bird when it 
comes to keeping out of avoidable car trou- 
ble 

Ez usually covers his R.F.D. route in a 
smart-looking sedan, but this fall he in- 
vested in a light truck, three or four years 
old but in A-1 condition, for use when the 
dirt roads back in the country get bad or, 
around the holidays, when he has especially 
heavy parcel-post deliveries to handle 

He drove this truck into the shop, leaned 
from the seat, and scored a V on Gus’s 
waste box with an active-service charge of 
tobacco juice. “By gum,” he said, “the 
feller who sold me this darn truck took me 
fer a sucker, and he didn’t make no mis- 
take!" He climbed out, pushed his post- 
man's cap away back on his shaggy head, 
and shook a big and hairy fist at the vehicle 

First time I ever seed a automobile that'd 
smooth as velvet, but wouldn't 


run ahead 
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back up without goin’ 
dead. Took me a good ten 
minutes to get backed out 
of my ga-rage, by hookey! 
Every danged time I put 
her into reverse she'd die 
down, start up again, hit 
a few times, and then quit 
like a yaller dawg on me! 
Take a look at her, will 
you, Gus?” 

Gus got into the truck, * 
stepped on the starter, and 
shifted into reverse. The 
truck ran smoothly over 
the shop floor, but the mo- 
ment its rear wheels hit the snow-covered 
driveway outside, the engine sputtered, and 
then went dead. When he stepped on the 
starter again and shifted into low, the truck 
ran back into the shop without a miss. 

“That's a new one on me,” he said. “First 
time I've ever known a car to act like that.” 

Gus checked the points and condenser and 
found them in excellent condition. When he 
restarted the engine it ran smoothly. He 
again backed the car out of the shop. As 
soon as its rear wheels were on the snow- 
covered driveway he noticed that there was 
a lot of vibration—so much that he could 
feel the engine moving back and forth on 
its rubber mountings. As soon as he shifted 
into low speed the vibration ceased and the 
truck ran smoothly back into the shop. 

When he raised the hood his eyes still 
were so badly dazzled by the glare of the 
bright sun on the newly-fallen snow that 
he could scarcely see the engine. That was 
why he noticed the faint flicker of a spark 
where the wire entered the condenser. 
When his sight returned to normal he saw 
that one of the strands of the wire had 
frayed loose, and that its ragged enc 
close to the condenser. 

He examined the truck’s rear end, and 
nodded when he saw that its spring sus- 
pension was like that used on some old- 
model passenger cars—a half conventional 
spring, with one of its ends connected to 
the frame and the other to the rear axle 
Without further checking he replaced the 
frayed wire with a new one. “All ready to 
roll,” he told Ez as he lowered the hood. 

“Yeah?” the postman 
said. “What the heck 
was the matter with 
her?” 

“A strand of frayed 
wire was hitting against 
the condenser and short- 
ing your engine,’’ Gus 


was 


—S> 


—?) 


That don't 
Ez object- 


“What? 
make sense,” 
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The Boss of the Model °: 
Garage Tells You How 
To Avoid Being Chased 
off the Road by That 
Old Man Zero Weather 


By MARTIN BUNN 


re, 
oe < 
NQ— 


2 a OSD, 
told him. ( oe & 5 


“The engine ran swell 
except when she was in 
reverse.” 

“That’s 
me,’’ Gus said. 
swer is that, with this 
particular type of spring 
suspension, the wheels 
pulling backward in the 
snow cause a sort of 
bouncing motion. That mo- 
a tion makes the engine 
rock on its mountings, and 
that rocking brought the 
end of the frayed wire in- 
to contact with the con- 
denser and caused the short that killed your 
éngine whenever you went into reverse in 
the snow. Get it?” 

“I guess I do,”’ Ez said doubtfully, and bit 
off a modest inch of coal-black plug. “Well, 
I better be gettin’ along an’—hey, there's 
some guy who's in a real hurry!” 

It certainly sounded that way. From out- 
side came repeated squawks of a raucous 
horn. “Let him in, Harry,’ Gus directed 
the grease monkey. “If you don’t, he'll 
knock our doors down.” 

Harry opened the doors. He had to step 
lively to get out of the way of a sedan 
which shot into the shop and came to a 
jarring stop. Out of it leaped old Silas 
3arnstable, looking even more like a ban- 
tam rooster than usual in the ancient seal- 
skin driving cap he was wearing. “Do some- 
thing quick!"’ the little retired farmer 
squealed. “My motor’s red hot and my 
radiator’'s b’iling over!” 

Gus raised the hood and cautiously un- 
screwed the radiator cap, releasing a cloud 
of steam. “All right—you can switch off 
your engine,”’ he told Barnstable. “You ran 
it close, all right! I'll bet there isn’t more 
than a cupful of water left in your cooling 
system.”’ 

“You fellers have cheated me!” old Silas 
yelped. “That Joe Clark told me I ought to 
fill up my car with a lot of high-priced 
antifreeze, an’ I was fool enough to do it. 


what fooled 
“The an- 


ie 
‘\ 


~< 
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J “Sy 


" a 


AUTOMOBILES 











Now look what happens, the first cold day 
we have! My radiator all froze up—busted, 
likely!” 

“No, your radiator isn’t frozen, and it 
isn't busted,’ Gus reassured him. “But your 
hose is leaking so badly that your cooling 
system is darned near dry.” 

Ez Zacharias began to laugh 
big Ez laughs the walls shake. 
whole story, Mr. Barnstable!” he 
I was in here when Joe Clark argued you 
into buying that antifreeze, and I heard him 
warn you that your hose was so rotten that 
you'd probably lose 
most of it. That's my 
of co 
economy wasting 

five dol 


and when 
“Tell the 


scoffed. 


idea k-eyed 
pretty near 
lars’ worth of anti 
freeze to save a quar 
ter tor a new 

Old Silas glartd at 
Ez and turned to 
I'm depending on 
you to do the 
thing about 
wheedled. “I ain't 


their cars 


hose 
Gus 


square 
this,”’ he 
engine block 
any use out 
intiftreeze, so it' 
be only fair for yo 
replace it without 
anything 


1in't asking 
price for the 


But I 
halt 
antifreeze, and fill her up.’ 
laughed No smoke, Mr. 
said good-naturedly but 
warned you that your 
didn’t take his advice to 
you'll have to stand the 
new and put in a 
filling of antifreeze if you want me 
to, but you'll find both items charged on 
your bill at our regular prices.”’ 
You're the hardest man to do 
vith I've ever run up against in all my born 
days,” Silas growled. “No give-and-take 
spirit at all. All right—have it your way. 
I'll be back for my car this afternoon!” 
“Serves the old skinflint right,” Ez ob- 
after Silas had left. “He’s so mean 


charging me 
you to lo that make it 
new 
Barn- 
very 
hose 


Gus 
stable,” he 
firmly. Joe 
rotten. You 
put in new 
loss. I'll install 


was 
ones, so 


hose 


fresh 


business 


served 

he 
He can't help 

born that 


grief he 


being a 
way.” Gus 
gets into by 
is the grief 
bring down 
carelessness. 
town who 
instead of 


penny-pincher. 
“And, 


being so 


He was said 
ifter all, the 
tight is pretty much the 
that a lot of other car owners 
on themselves through plain 

He's not the only man in this 
makes his winter driving hard 


Same 


easy. “ 

Ez settled 
end of 
wanted to know 

“The first 


the 
come?” he 


comfortably on 
How 


himself 
Gus's workbench 
have to 


thing youve got to 
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GUS SAYS: 


The drivers who put off getting 
ready for winter 


the ones who help me pay my in- 


come tax, so | really shouldn't kick. 
But | hate to see good machinery Bs 
ruined, and nothing will ruin an 
like 
and check up on your antifreeze! 


make winter driving easy,’ Gus explained, 
“is a cooling system that is tight as a drum. 
Antifreeze, no matter what brand of it you 
use, costs money, and there’s no sense in 
pouring it into your radiator and then al- 
lowing it to leak out. That’s bone-headed 
waste. And besides that it is mighty likely 
to result in serious damage to your engine. 
Before cold weather starts you should have 
your cooling system checked to make cer- 
tain that your radiator doesn't leak, that 
your hoses are good and their connections 
tight, that the cylinder-head gasket is tight, 
and that your pump 
Shaft is tightly 
packed. 

“After you have 
made sure that your 
cooling system is 
tight, you should 
make just as sure 
that your radiator is 
clean—-that it isn’t 
clogged or half- 

with rust, 
scale, or sedi- 


are 


clogged 

sludge, 

ment. You can do that 
by flushing it out with 

a ten-cent can of the 

same sort of prepared 

noncaustic powder 
keeping bathroom drains 
clear—-you can buy it in any grocery store 
and in most garages. tun your engine 
until the water in the system is warm. 
Then pour the powder into the radiator, and 
run your engine for another fifteen minutes. 
Then drain the radiator, and flush it out 
once with warm water. Less than a half- 
10ur’s job—and when you have done it you 
know that your radiator is clean.” 

“I've heard a lot of arguments about anti- 
freeze mixtures,” Ez “What's 
the best one, Gus?” 

“So far as I know there isn’t any best 
one,"’ Gus said. “That’s why we sell sev- 
eral of ‘em. The more expensive ones are 
made of about ninety-seven percent ethy- 
lene glycol, with added ingredients which 
protect the cooling system against rust and 
corrosion. They don't evaporate or boil 
away, and you can drain them out of your 
radiator in the spring, allow the dirt to 
settle out of them during the summer, and 
then them again the next winter. 

If your cooling system is tight, and you 
use the proportion of antifreeze to water 
recommended by the manufacturer, it will 
give your car absolute protection. Only the 
water in the radiator will and 
if all your winter driving is short trips, so 
little of the water will evaporate that it 
won't need to be added to until spring. 


It's a good idea (Continued on page 237 


Get busy 


ice. 


at's sold for 


observed. 


use 


evaporate, 
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Modernize a Room ¢ Arc Soldering 

















Saving Money on 


ARE YOU STOKING THE FURNACE WITH DOLLAR BILLS? 


HERE ARE SIMPLE WAYS 


By IRA KUCHLER 


ID last year's fuel 


budget? I 


bill upset 
nnecessary ; heat 
the heating may have 
responsible, and a few minor repairs or 
will perhaps result in reducing the 
considerably 
ommon to all 
paint on 


your 
losses in 
system been 
changes 
heating costs 


Start 


with a tactor « steam 
the 


is aluminum or gold 


systems the 


hot-water 
the 


and 
radiators. If paint 
bronze, the radiator is lk 
five percent of its radiated heat by reflection 
back into the metal oats of a 
<d eggshell or flat-finish linseed-oil paint, 


room and ap- 


sing upwards of 
Several « 
hosen to harmonize with the 
plied thin to a warm radiator, will straight- 
way knock a bit out of your fuel costs. It 
isn’t necessary to remove the old finish. 
If the radiator covers are badly designed, 
closing in the heat beneath them, they may 
vaste as much as thirty percent of the heat. 


TO SLASH YOUR FUEL COSTS 


Well-designed 
tion of heated 

For efficient radiation, all air 
radiators must function properly. If 
small hole in the cap is clogged up, a 
will open it. If the valve doesn’t work 
when clean, yet there steam 
sure, try turning it to a angle or 
even upside down. If this the 
should be removed and soaked in gasoline or 
boiling vinegar. 

Are your boiler and cellar piping 
ciently insulated, or are you burning 
extra fuel and making a hothouse of the 
cellar? The extent to which insulation is 
needed depends upon the system and the 
immediate conditions. In a hot-water 
tem, it is well to cover at least the boiler 
and the pipes through which water is dis- 
tributed to the radiators. Covering the 
return pipes is advisable so that the 
water returns with minimum heat loss. In 
vacuum and vapor heating systems, it is 
better to leave the return pipes bare, to 


covers permit a free circula- 

air. 

valves on 
the 
pin 

even 

is good pres- 

15-deg 


fails, valve 


suffi- 


up 


SVS- 


also 
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Home Heating 


aid in condensing any remaining 
steam that has escaped into them. 

If the boiler is not already in- 
sulated, it should be covered with 
two coats of asbestos cement, the 
first coat being applied 1” thick and 
the second ',” thick. If pieces of 
insulation have broken away, the 
bare spots should be filled with this 
cement. Pipes may be coated with 
cement in two !.” coats, or special 
air-cell asbestos coverings may be 
wrapped around them. 

Leaky pipe joints and defective 
pipes, in all systems, are another 
cause of heat loss. Inspect the piping 
of your hot-air .system, and the 
smoke pipe to the chimney. Also 
examine the boiler for air leaks. 
Note if the base of the boiler has 
been properly cemented, and if the 


Joints in the 
hot-air heat- 
ing pipes can 
be made tight 
and secure by 
pasting on 
asbestos paper 





Inspecting a radiator valve. Right, cleaning the surfaces 
of flues and fire box. Above at right, adjusting the damper 
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Above, insulate cellar piping 


with air-cell j 


terial. Right 


or water to 


acketing ma- 
Grawing off 
test for o 


bole 


space between sect 
t well 


putty 


ise has been 
with boiler 
Is there oil in 
your 
plant 
money because of the 
d fuel required for 
>» heat to break down the 
iter surtace tension 
yrroduced You can find 
by drawing off a little of 
bottle, from a 


ge glass, and 
t 


the boiler 
hot-water 


Oil costs 


the 
cock under 
up. If bub- 
quickly to the top 
no oil in the water. 
bubbles remain suspended, 
must be removed. This 
either by having a 
boiler,’ or by 
und to the water, 
oil and 


boiler 
i small 
shaking it 
he water rise 
disappear, there is 
If, however, the 
there 1s 
iv be 
plumber adding 
which 
illows it to be 


i prepare 


cy boiler water 
discretion. Due to 
onstantly being driven 
ind, in addition, 
of steam boilers, 

r than 


} 


ilers 


fresh 
holds its heat 

should be 
amount of 


uivisable 


left in 
sediment 

seem 
aanking the fire at night, even 
uuted as uneco- 
experts found, 
only a mat- 
than to let the 


las been ri 
iper, have 


te mper iture 
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Below, if insulation breaks away from 
the boiler, patch up the hole with as- 
bestos cement. Otherwise 
be dissipated 


some heat 


will into the cellar 


temperature drop very low and then 
have to supercharge the fire in the 
morning to bring the heat up to nor- 
mal again. In heating plants 
trolled by clock thermostats, main- 
tain a 70-deg. temperature between, 
say, 7 in the morning and 11 at night, anda 
night temperature of about 60 deg. 
tadiators left turned on in rooms that are 
wide open to the cold are another source 
of fuel waste, as they lower the heat in the 
entire system, and force the furnace to in- 
creased output. 

In the economical adjustment of the fire 
in gas and oil burners, so much delicate and 
intricate involved that the 
must rely for this up- 
technical expert. Unless something 
seriously wrong, need be 

checked, and adjusted only about 
once a year. 

In the hand-fired coal furnace, 


con- 


mechanism is 
iverage home owner 
on the 
seems burners 
cleaned, 


however, 
careful checking and attention may pile up 
savings that run up to forty percent of a 
home owner's bill Begin your 
checking with the chimney, as consistently 
poor combustion is due to an improper draft. 

Often a chimney is too large or too small, 
or its efficiency is cut by a chimney cap, or 
by a neighboring 
that blocks it. 
ened by 
truding 


careless 


gable or high building 
Perhaps its draft is weak- 
leaks in the brickwork or by pro- 


tile. The inside may be inspected 
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by holding a small mirror in the smoke- 
pipe opening. If the draft is found to be too 
strong, it may be cut down by partly closing 
the smoke-pipe damper. At the same time, 
you may economize by using smaller coal. 
If the draft is too weak, and the fault can- 
not be corrected, then for good combustion 
you must keep the coal bed thinner by fir- 
ing more often, and you must use larger 
coal to permit air to get through it. 

For greatest comfort and economy the 
coal fire should burn as uniformly as pos- 
sible. As a rule the fire box should be kept 
full, and it is better to put on coal enough 
to last for half a day than to feed it in 
dribbles. Shake the grates no more than 
necessary to permit a flow of air through 
the fire. When the weather is mild, the fire 
should slumber on a bed of ashes from 2” 
to 6° deep. As it gets colder, shake down 
the ashes for greater draft, and to give 
more space for coal above. Clean out ashes 
every day, as ashes banked up under the 
grate shut off air and may cause the grate 
bars to warp. 

Control of the rate of burning of your fur- 
nace fire should always be by means of the 
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draft damper at the bottom of the furnace, 
and the check damper in the smoke pipe. 

In steam plants these dampers are con- 
trolled automatically by means of a regula- 
tor, which operates in response to the steam 
pressure and is adjusted by a sliding weight. 
Experience best teaches where to keep the 
weights for various weather conditions. Un- 
der no circumstances should the fire door be 
left open as a check on the draft. 

When firing at night in very cold weather, 
shake down the grate until it is covered with 
red-hot coals, push some of the coals up in 
a pile in the back, then fill the fire pot with 
coal, leaving a ‘“‘red spot” in the back glow- 
ing through. This full pot and the deep fire 
will;burn the least coal, allowing plenty for 
the Inight and some for the early morning. 

The “red spot” is the secret of additional 
saving. It burns the surface gases that 
would otherwise go up the chimney. 

Clean furnace flues constitute a final dras- 
tic source of fuel economy. Dust and soot 
on these flues insulate them from the fire as 
effectively as an asbestos coating. Cleaning 
the flues with a wire brush or scraper every 
month is none too much. 


Left, repairing cracks 
in smoke pipe and chim- 
ney fixtures. At far 
left, give the radiators 
a good coat of linseed- 
oil paint to match the 
woodwork in the room. 
Below, an automatic 
electric circulating 
pump for a hot-water 
system saves fuel by 
insuring more uniform 
distribution of heat 
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Keeping the Home 





When your felt hat 
becomes dirty, it may 
easily be cleaned by 
rubbing a crust of 
stale bread over it 
lin one direction only. 
Brush off the crumbs 





TO REMOVE SPOTS FROM SILKS and other 
fine fabrics, apply the dry-cleaning fluid 
with a stick of white chalk. The chalk aids 
in loosening any foreign matter and absorbs 
the stain. When dry, dust off the chalk 


HARDWOOD DOWEL, _—— 
GLUED AND SANDED :. 
FLUSH --—}+— — 
—>F ad 
: ® 














A MAN WITH A LARGE FAMILY is apt to find the 
baby crib has loose joints after it is dismantled and 
assembled several times. This can be overcome by in- 
serting a hardwood dowel to act as an anchor for the 
end of the screw. Glue the dowel in place and sand 
it flush. Then touch up the spot with suitable paint 
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SHORT-STEMMED ROSES 

can be arranged in a vase | BRUSH 
with long -stemmed flowers HANDLE > 
by using strows. Insert the 
20-GAUGE SPRING- 
STEEL CLIP CUT Ae 
AND BENT 


stems in the straws then 
trim to the desired length 


THE DUSTPAN IS ALWAYS ] 
handy if it is attached to CLOTHESPINS HEATED IN 
the floor brush as at the ¢ /  ¥ the oven for a few minutes will 
right. Two screw eyes and bi Ahad ta = a help keep your hands from get- 
a spring-steel clip hold it Pals, \ ting numb when hanging up wet 
tightly against the handle wash outside during the winter 
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COPPER 




















A 1/32” COPPER PLATE 9” in diam- 
eter placed between gas flame and an 
all-glass coffee brewer prevents the lat- 
ter from cracking if the flame is too high 





THIS ATTRACTIVE HANGING BASKET is made from 
an old auto headlamp and some chain or light rope. 
Remove the lens, reflector, and wiring from the lamp 
and replace the rim. Drill three holes around the 
rim, equally spaced, for fastening the chain or cord 











IF THE HOT-WATER BAG LEAKS, you can 

still use the bag by filling it with hot TO PREVENT THE END of oa curtain rod from 
salt. Heat the salt in a pan and pour . catching in the material when pushed through the 
into the bag with the aid of a small funnel hem, cover the end with a strip of cellulose tape 
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REMOTE CONTROL FOR WINDOW. You don't _ the long extension arm so that notch "A" holds the 
have to crawl over the coal to close the coal-bin window open and notch "B" keeps it tightly shut. 
window with this arrangement. Cut two notches in Fasten the two uprights to the floor joists above 
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(leaning 


ENETIAN blinds should be 

taken apart in order to clean 

them properly. Daily dust- 

ing and wiping may remove 
surface dirt, but after blinds have 
hung awhile, nothing will make 
them look like new but a thorough 
renovation. 

To take a Venetian blind apart, 
first tip up the bottom rail. If the 
lift cord (the cord that runs up 
through the blind) is just doubled 
back upon itself and jammed into 
a small hole, pull the cord out with 

i ’ | ‘ | small pliers. If the lift cord is con- 
TAT) ~ x 4 cealed under the ladder tape (the 

0 i \ by: \ woven tape which supports the 

‘ oe ; . slats), which has been tacked 
~ f across the bottom rail, slightly 

raise one edge of the tape and pull 
out the lift cord and untie the knot 
at the end. Do this to both cords, 
then pull the cords up through the 
slats. With the cords removed, the 

slats can easily be taken out. 
Dust the slats with a dry cloth. 
Then lay each slat on a flat surface 
longer than the slat (to avoid 
breakage) and wipe with a cloth 
First step in cleaning Venetian dipped in soapy water. Go over the 
blinds is to take out the lift entire surface, first on one side, 
cord, which may be attached to then the other. Wipe both sides 
the bottom rail by one of the with a clean cloth wrung out in 
methods at the left. Below, the cold water. Finally, rub with a 
tapes are unfastened and put dry cloth. The work can be done 
in a jar of dry-cleaning fluid . 








faster if the slats are cleaned on 
old newspapers, which can easily 
be discarded as they get dirty. 
By In cleaning the slats, a fly spot 
or other blemish may be encoun- 
M E L M E N D E L tered that cannot be removed mere- 
ly by going over it with a soapy 
cloth. In that case, place a pinch of 
granulated soap powder on the 
spot and rub energetically. It will 
generally give way. 

Furniture polish sometimes proves 
of value in removing blemishes, 
and it will also make the slats 
glossier and easier to dust. 

If you have light-colored ladder 
tapes to clean, an easy way is to 
use an ordinary quart Mason jar. 
They must be dry-cleaned because 
they are cotton and shrink very 
easily. 








THE HANDY MAN POPULAR SCIENCE 





~ Venetian Blinds 


To remove the tapes, first take the slats 
out of the blind as outlined before. Then 
remove the small gimp tacks, staples, or 
screws that hold the tape to the bottom 
rail and the tilt rail. After the tapes are 
free, carefully measure their length with 
the tapes stretched tight. Roll the tapes up 
and place them in the glass jar. About two 
tapes can be accommodated at a time. Fill 
the jar with dry-cleaning fluid, screw 
on a cover, shake the jar well, and let 
it stand for a few minutes. Shake 
again and remove the tapes. Measure 
the tapes for length and dry them 
while stretched to that length. 

If you wish to change the 
scheme, the tapes and cords can be 
dyed by a local cleaning and dyeing 
firm or with household dyes at home. 
If new cords and tapes are purchased 
for dyeing, be sure to add enough to 
allow for shrinkage. When the old 
tapes are used, measure them first, 
then stretch them as much as possible 
before dry-cleaning them. As soon as 
the tape and cord have been dyed and 
properly, stretch the tape to 
length and dry it while 


color 


rinsed 
the proper 
stretched 
In case you have a large number of 
blinds to be cleaned and they are of a 
type readily removed from the win- 
dows, it will pay to fasten two 4 
angle brackets on the basement wall 
or in the garage to facilitate taking 
the blinds apart. Place them so that 


TOP RAIL 


LADDER TAPE” 


the longest blind will hang about 4” off 
the floor. 

In restringing the cleaned blinds, it is 
somewhat confusing to remember the path 
of the lift cords. This is indicated, however, 
for both narrow and wide blinds in one of 
the ‘accompanying diagrams. You will un- 
doubtedly find that all such problems solve 


themselves once you start work. 


Above, each slat is 
wiped with a cloth 
dipped in soapy 
water; also three 
arrangements of lift 
cords and pulleys. 


Left, blind assembly 


LIFT CORD 


Metallic Insulating Paper Used for Making Light Reflectors 


light 
It is also possible 
to use this material or plain aluminum foil 


EXCELLENT light reflectors for various 
purposes may be made inexpensively from 
the type of insulating building paper that 
consists of paper faced on both sides with 
aluminum foil. One large store has been 
using it at a considerable saving in the 
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power bill because it reflects more 


than ordinary reflectors. 


for making shades over workbenches. It has 
even been used successfully in salvaging old 
auto reflectors.-KENNETH GRAY. 
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Pocket Tebacce Can Holds 
Painter's Line and Chalk 


sign 


serves 


REEL for his chalk line, one 
ybacco can 


AS A 
painter finds an empty t 
the purpt bett than a piece of bo 
A slot « ito th op of the can holds 

of the lin The can alse 

>» usual half 
chalk 
ll tind this hint equally helpful. 


r 
itainer tor spheres otf 


Masons, who also usé lines, 


How to Score Building Paper 
So It Can Be Torn Straight 


wheel of the type used 
builders, and others 
light roofing or build- 


ay be torn 


A TOOTHED tracing 
ikers, boat 
od tool to score 
that it n 


by dressn 
Sa gt 
ing’ paper so 

. . . 


HIGH-GRADE furnace cement in putty form 
can be used to repair cracked fire 


the bricks are otherwise intact L. J. 
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Strap Keeps a Music Stand 
in One Compact Bundle 

A FOLDING music unhandy to 

carry without a case, yet adds to the 

bulk and is just one more item to keep track 

solved this problem by 

as shown to 


stand is 


a case 


musician 
f sheet metal 
upper end of the 
This loop holds a 
When the stand is 


ot One 
soldering a piece 

the back of the 

part of the desk. 
web strap in place. 
folded, the strap is buckled around the parts 
ind keeps them together with practically no 
bulk.—JOHN M. AVERY. 


middle 


short 


increase in 


The two parts of a 
music stand can be 
kept together, when 
Go case is not used, 
by means of a short 
strap. This is held 
by a metal loop as 
shown in the circle 


Envelope-Sealing Moisteners 
Made from Small Bottles 


TWo quickly made sealers for moistening 
ordinary envelopes are illustrated 
made from a small bottle with a composition 
screw cap, the other from a mucilage bottle 
for which a special stopper is whittled from 
a scrap of wood. The width and depth of the 
V-slot in the wooden stopper are best found 
by experiment. The bottles may be painted, 
but not the bottom because it is used to 
smooth down the envelope flaps.—W. E. H. 


One 1s 
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Clamps for Uneven Surfaces 
SPRING wooden 
often used 
siderably 

work by discarding 


clothespins, which are 
as small clamps, can be con- 
improved for certain types of 
all but the springs and 
cutting new jaws from hardwood to the 
shape shown jaws are much 
better for gripping uneven surfaces because 
there is no twist or side thrust to throw the 
freshly glued work out of line as when or- 
dinary clothespins are used.—L. A. L. 


above. These 


Soft Rubber Thumb-Tack Cup 


THUMB tacks are 
easily picked out of 
a cup made from 
half a rubber ball 
as shown. It is at- 
tached to the draw- 
ing board in any 
convenient place 

a by means of a sin- 

A gle long-pointed 
we id thumb tack.—E. H. 


sii, 


Folding Card Table with Only Two Legs Open 
Provides a Coasting Incline for Toys 


IF ONLY two of its legs are 
a card table will pro- 
suitable incline upon 
which children may operate 
small toy autos and trucks as 
speedy coasters. 


ope ned, 
vide a 


BEFORE being repainted, 
rough-textured or _plastic- 
paint walls can be improved 
by cutting down the high 
points of the old paint with 
a portable disk sander. 
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Shellac and Wax Preserve 
Much-Used Bookbindings 


TO KEEP bookbindings in good condition, a 
public library uses a simple method that is 
equally suitable in the home, particularly 
for books kept in the workshop or other- 
wise subjected to hard wear. Merely brush 
on a coat of white shellac, allow it to dry 
thoroughly, and then apply paste furniture 
or auto wax. Rub the wax to a high polish. 
This finish constant handling and 
moisture and is easily cleaned._-F. B. 


resists 


Furniture or auto wax is applied over a coat of 
white shellac to protect the book covers from wear 


Cleaning Separator Bearings 


WHEN a cream separator turns hard and 
stops with a droning chug at a time when 
you are too busy to give it immediate thor- 
ough attention, try this little trick: Drain 
and flush with kerosene. Then 
part penetrating oil and two 
parts of the usual oil. This will often free 
the bearings of residue and restore the ma- 
chine’s efficiency ROYCE M. ROATH., 


the gear case 
refill with one 
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Christmas cards are displayed to better 
advantage when hung on a plywood 
tree. Above, attaching the slotted trunk 


By WALTER E. BURTON 
eS 


—_—/ 





ANY unusual but inexpensive deco- 


i7- 
~S 
rations can be prepared during 4 Ladd / 
the next few weeks for creating we peo => 
a holiday atmosphere in your ~~ Ss SDS 
he 


il 


yme this Christmas. 

For example, when the Christmas cards ordinary pins cut to %” long) into the tree 
begin to come in, do you, like most people, so that the heads project ',”. To hang a 
toss thern helter-skelter into a box? It’s card up, slip a small paper clip over the 
much more fun to hang upper edge at the center 
them on a decorative aero ber Ze and let it project a little; 
wooden Christmas tree j) then place the loop of the 
like that illustrated above. ‘ | clip over the head of a 


Cut the tree from ',” ply- —_ pin. Circles of brightly 


wood, make a trunk from colored pa,er or paint will 
a length! of dowel rod, make he tree more at- 
broom handle, or any tractive before the cards 
available round stick, and begin coming in and when 

a star-shaped base it is only partly filled with 
16” or ‘ ply- > the greetings. 





d. The tree shown i Christmas bells and 
from base to tip and f wreaths hung behind win- 
the trunk is ; dows or glass doors are 


wide 
in diameter and 4 ‘ sometimes wholly or par- 
and the base is a tially obscured by the 
ited star laid out in steaming or frosting of the 
9” in diameter . glass. This is especially 
the tree bright pe . likely to happen while the 

» harmonize . Christmas dinner is being 
Christmas : pia Selytegh cooked. To keep the glass 

clear, you can use to ad- 


transparent 





How a frosted window appears with 
a bell-shaped film and decoration vantage the 
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~ DECORATIONS 


films sold for cementing on automobile win- 
dows. These films are commonly sold in the 
form of kits consisting of several sheets of 
the transparent material, a can of cement, 
rubber squeegee, and a piece of viscose 
sponge to mop up excess adhesive. When 
the film is applied to glass, frost and water 
vapor will not condense on it except at very 
low temperatures. 

Novel decorations for windows are 
made by cutting the same film into such 
Christmas shapes as bells and stars. To 
apply the cut-outs, dip them into the ad- 
hesive solution supplied with the film and 
squeegee them to the glass. When the 
window becomes steamy or frost forms, 
the designs will appear as transparent 
areas. The film is easy to remove later 
on. It merely requires to be moistened. 

Another type of decoration, visible by 
day or night, can made from an 
opaque, dark-colored window shade. 
Sketch an appropriate design on a piece 
of paper large enough to cover the lower 
half of the window. Fasten the drawing 


be 





a’ ot 


When enlarged, this design is transferred to a 
dark window shade by making perforations 


pe 5. 
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to the shade with adhesive tape, and use a 
large needle to punch holes about ',” apart, 
outlining the design*. Then remove the pa- 
per. When the shade is hung over a window 
in the daytime, the design will be seen from 


suit almost 


of Christmas designs to 


p silhouette to a 


page of 


roof-tor 


ings follow- 
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inside the room series of bright points 
of light. At rht, floor 
i translucent shade or none at 
so that the design will be 


lamp with either 
ill is placed 
behind the shade 
visible outdoors 

A holiday 
way of supporting paper 
signs, and decorations 


balloon barrage” is an unusual 
bells, cut-out de- 
that « be 
suspended from a ceiling or archway. In- 
balloons and, at a 
attach a 


other 


flate s« , yh cal toy 
point 
length o 


this 


oO pp . stem 


rubber cement 
ratew minutes, then 
thre across 
i small f 
trician’s rubber tape or the 
sheet-rubber material made 


for patching automobile in- 


ner tubes ind apply the 


tacky side to the cement- 

covered pot, ac 

thread Tie the 
strip 


ross the 
thread 


id to suspend 


from the ceiling 


balk 
in an opening between 
rooms Tie one end of a 
Christmas-pack- 
age cord to the balloon 
stem, and the other end to 
the decoration. If the thread 
is of such color that it 
blends with the background, 
it will look as if the balloon 
supporting the de¢ 


length «< 


alone is 
oration be removed 
Sticking Christmas seals leaving any 
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Christmas seals form colorful 
spots if applied to woodwork. 
Use rubber cement so they can 
later on without 
unsightly 


Fastening thread to a toy balloon to be used 
in a “balloon barrage” for supporting Christ- 
mas decorations like those shown at the left 


on woodwork, painted walls, and other sur- 
faces is a simple way of brightening the 
home for the holidays. The seals can be ar- 
ranged in interesting patterns. However, if 
you moisten the gummed adhesive on the 
seals to attach them, you will have difficulty 
removing them later, so use rubber cement 
The seals then can be peeled off later on 
Do not, however, attempt 
they would 
cement 


without trouble. 
to cement them to wall paper 
be difficult to remove and the 
might marks. 

Did you 
making 
book ends for the 
season - One 
rangement, using cardboard 
cut-outs, is shown. Obtain 
or draw on paper a picture 
of Santa Claus descending 
a chémney with his pack. 
Paste this on a 
stiff cardboard and cut out 
the figure, leaving a few 
inches of extra stock at the 
bottom. Tint the edges with 
water color. 

Make the chimney in two 
sections from the same 
cardboard. Cover the lower 
section with red paper ruled 
with black ink in imitation 
of brickwork, and the up- 
per section or cap with pa- 
per colored dark blue or 
some other appropriate hue. 
Glue the cut-out figure to 
the back of the assembled 
chimney, and then glue a 
piece of cardboard to the 


leave 

think of 
Christmas 
holiday 
possible ar- 


ever 
special 


Sheet of 


marks 
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bottom so it will extend back under two or 
three books when the book end is in place. 
Give the chimney cap a coat of clear brush- 
ing lacquer and spread on tinsel or glitter. 

Cardboard shapes for Christmas decora- 
tions can be cut without tedious labor by 
using a sewing machine in which the needle 
has been replaced by a small chisel-like cut- 
ter. It is possible to purchase such cutting 
bits in some large, well-stocked hardware 
stores, but it is easy enough to make one by 
grinding a broken needle to form a thin, 
flat blade with a beveled cutting end. Set 
the sewing machine for a short stitch. Such 
an arrangement will also cut very thin ply- 
wood and other soft materials. 

By using chemicals, you can add color to 
Christmas candles and fireplace flames. So- 
dium compounds give the most brilliant 
effect—a golden yellow. To color a candle 
flame, simply place a small amount of bak- 
base of the wick. This will 
Washing soda or pho- 
sulphite 


ing soda at the 
last for a long time 
tographer’s sodium carbonate or 
can be used as well. 


For a fireplace, newspapers can be soaked 
in a solution of soda, rolled tightly into 
sticks, and put aside to dry, or pieces of 
wood can be soaked in the solution and 
dried. A few such pieces tossed on the fire 
will produce the color. 

Although sodium ftlames are most bril- 
liant, other chemicals can be used to produce 
different colors, as follows: Potassium com- 
pounds, violet; copper compounds other 
than the halides, emerald green; calcium 
compounds, yellowish-red; strontium com- 
The yellow flame of the 
mask the weaker 


pounds, scarlet. 
fire will, however, often 
colors. 

‘ith two easily made color cylinders, 
you can rig up an attractive window display 
of ever-changing colored light. Obtain some 
colored gelatin like that used over theatri- 
cal spotlights and store-window lighting 
units. (Don’t use celluloid or inflammable 
materials.) Cut three rectangular pieces 
for each cylinder. Fasten blue, red, and 


yellow (or some other combination) 
> 


prec es 


edge to edge to form a cylinder about 3',” 


HOW TO MAKE SANTA CLAUS BOOK ENDS 


The picture of Santa Claus is drawn on paper and colored 


then pasted on cardboard and cut out. 


The chimney is 


made of cardboard in two parts and covered with paper. 
A cardboard base is provided, and the parts, shown sep- 
arated in the upper right-hand sketch, are glued together 
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The cylinder is pivoted on a pin point over a 40- or 
causes it to revolve 


60-woatt lamp. Hot air rises and 

"se a stapling ma- 
, [as- 
foil such as 
ckages, and 


foil around the 


disks with ra- 

the segments to 

whi hot-air currents 
Make a 


should be 


risi abc the » will strike. 


or each 


nT 
= 
] 


lamp, which 
the top solder a short 


10 or 60 watts, and at 
When the cylinders 


points, 


length of a pin, point up 
on these 


ire balanced very caretully 
they will rotate as long as the 
burning, although it takes a minute or so 


for them to start. 


lamps are 
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A pin wheel made 
of heavy foil or 
very thin metal 
keeps the color 
cylinder in motion 


These revolving col- 
or screens can be dis- 
played effectively in 
front of a window. 
Cover the lower half of 
the window with thin 
white paper folded 

to form vertical accordion pleats. 
A light wooden frame can be 
made to hold the paper. Set a 
lamp on either side, and start the 
cylinders. A constantly changing 
color pattern will be seen on the 
pleats. If desired, you can fasten 
a star, wreath, or other Christ- 
mas design in the center of the 


paper, to act as a silhouette. 


Newspapers, if soaked in washing-soda solution and 
dried, produce brilliant colors in the fireplace 
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BRIGHTLY colored, well-illuminated figures 
placed on the lawn or atop the house add to 
the gayety at Christmas time. Here are some 
designs for this purpose, as well as ideas for 
a variety of other decorations, large or small. 
You can reproduce these any size you wish by 
larger squares and 


drawing proportionately 
copying the outlines from point to point. 














DARK-GRAY 
IGHT- BROWN ANTLERS 
BODY 


CREAM 
UNDERSIDE 


——SS SE 
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Toy Antiaireratt Gun 
LAUNCHES GLIDER, THEN SHOOTS IT DOWN 


NOTCH COWELS 
DEE 


FUSELAGE = '6" GaLsA 


WINGS, STAGIL/ZER 
——_ AND RUDDER '1¢° BALSA 
~~ 
\ RUBBER GAND- 


Tos 


Su DE a 
BETWEEN DOWELS 


ATAPULTED into the 


“a - Angle 








| Catapult 
} 
} 


>a moving target for gun is operated by sliding the rubber bands 
the six-round rub- out of the notches with the index finger. A 
is this game is, it can little practice will soon teach the secret of 
rap materials rapid operation. Aluminum foil is wrapped 
of enjoyment around one end of the rubber bands to give 
the bands sufficient firing power. 
wo dowel rods Any small, simple glider may be used, or 
base. A card- one may be built of balsa wood as shown 
ur targ wir hown, releases a The front end of the glider must be rounded 
liding member that launches the glider so that it slides over the end of the catapult 
The small stop block at the top of the 
catapult is padded with rubber strips. 
A dowel hed to a convenient handle 
forms the gun. A slot at the front and sev- 
eral notches near the handle hold the rub- Six notches are cut in the dowel 
ber-band ammunition under tension The barrel for holding rubber bands 
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VEST-POCKET 


Doll House 


By 
DICK HIXON 


° 4 
The doll house is small enough to be stored on = 
a shelf or in a deep drawer. The front swings | b= > 


down to provide an inclosed terrace and a lawn 


ESIGNED for apartments 
or homes where space is at 
a premium, this tiny doll 
house can be stowed away 
under a bottom shelf or even in a 
deep drawer. Nevertheless, when 
the wings are opened out and the 
front dropped forward to form the 





terrace and lawn, it accommodates 
a sizable doll family. 

The baseboard is *4” pine, and 
the house is constructed of %” five- 
ply plywood, which is sufficiently 
thick to hold the screws of the 





small hinges for roof, wings, and 
front. 

Note that the front wall folds 
flush with the end walls, and is ; 
held in the closed position by small l oe ‘Guano 
catches, which can be made of wood CLOS ON TWO CHIMNEYS 
or metal. When lowered, the win- | _ ; ———<$ee 
dow boxes support it in the level i t ‘or «| * TH 
position. The windows may be | Y NY 
stenciled on in blue instead of being f pecan Pan Ti ] 
sawed out. Dormers are made up om ae as 
of two solid blocks each, as il- 2a PA ma 
lustrated. 

Paint the outside walls cream, 


- 6" -—< 
the roof red, and the window boxes A SED Side Elevation 
E FRONT WALL SWUNG DOWN, WING CLOSED 


=o 


7 — 





green with colored flowers. The 
main floor should be stained and 


varnished, the terrace painted to 

' ; ae - mers and flower boxes 
resemble alternate gray and terra- from solid wood. The 

! . 

cotta tile, and the lawn painted P windows may be sten- 
green. The interior walls should be PF ciled in blue instead 
done in pale shades of your own rn of being sawed out 
selection, or they can be covered a 

with plain wall paper. Ww Dormer 


Shape the two dor- 
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FARMER CUTTING HAY 
‘aw DECORATES 


2 (hild’s Toilet Set 


OOD grooming is easy to 
“sell” to a small child 
with this comb, brush, 

and handkerchief box. The hair 
brush (representing the hay) 
and an ivory-colored comb 
should be on hand before start- 
ing, as their sizes may require 
the dimensions to be altered. 
The fence is cut from ',” ply- 
wood. Before gluing the fence 
rails, attach the aluminum 
“hinges.” The fence is nailed 
and glued to the 4" plywood box 
cover, leaving '.” of the thick- 
ness of the cover to fit inside of 
box. Bevel the inside edges of 
the cover to insure an easy fit 

The farmer is jig-sawed from 
1,” plywood. Glue overlays of 
heavy drawing paper on the 
figure as shown in a small il- 
lustration. Trim them and make 
V-cuts at the dividing lines 
when the glue has set, to facili- 
tate the painting. Glue on the 
feet and make a mortise in the 
cover to receive them. 

Apply an undercoat to the 
box. For a novel finish, mix 
artists’ oil color with a very 
small amount of varnish and 
apply with a coarse brush. Use 
uniform, vertical strokes on the 
At left, glue overlays of box and farmer, and _ swirl 
poper on the farmer, then strokes for cover, fence, and 
trim with a razor blade hairbrush handle. Only white 

oil color is needed, as any avail- 
able enamel colors may be added 
to it for the tints. Letter the 
child’s name on the mail box. 
Glue the farmer in place, and 
apply felt on the bottom of the 
box.—THEODORE TORRISON. 


, 
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“9 s 
I" SURFACED PINE 
CUT, ON HEAVYILI NE 
| 
. = 
WHITE 
“ 
AR 
{\ 


AR | 
A OUTLINES BLACK 


@ DOWEL I a) 


HOLES WwELsS 


TOY WOODEN 


C L QO | | N 8 stock, and cut them out with a jig saw. 


Drill holes ',” in diameter, or slightly 

C A N B ia A ~ R A N G E D larger, and !2” deep into the hands, shoul- 

ders, and feet of each clown as shown. Next, 

IN COUNTLESS WAYS cut several 1” pieces of 14” dowel. These 

1” lengths of dowel are the pins that hold 

the clowns together when they are built up 

HILDREN will be delighted with these one on the other, and they must slip in and 

C colorful little clown acrobats because out of the holes easily. Paint the figures 

they can be put together so many ways for added appeal. Face and hands can be 

Draw the design full size on paper: then white, the suit yellow, trimmings red, but- 
trace six of the clowns on 1” surfaced pine tons and shoes black.—R. L. FAIRALL. 





etesighakicic: 


Delicate Soldering Jobs Done on Toys | 


an Ordinary Electric Pen | 


VERY small, delicate 
soldering jobs are 
easier if an electric 
pen is used asa solder- 
ing iron. 

For example, the pen 
may be employed for 
work such as solder- 
ing a broken arm ona 
toy soldier, where the 
heat from a large iron 
might melt the entire 
Shoulder away and 
ruin the toy.—R.B. W. 
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Resin-bonded marine plywood is the greatest single contribution ever made to amateur boat building 


HE principal advantages of the new 

waterproof marine plywood in boat 

construction are the saving in labor 

that results from fewer seams, and the 
additional strength obtained in proportion 
to weight. It is well adapted for use as 
planking on many types of small, light- 
weight boats, ard also for decking, seats, 
bulkheads, floor boards, and the like on all 
types of boats. 

Only resin-bonded plywood made by the 
hot-press process should be used. This prod- 
uct is sold under various trade names and 
comes in thicknesses of from \” to 14” 
and in sizes up to 4’ by 16’. Even larger 
panels may be had on special order, but 
the price per foot usually increases with 
greater than ordinary lengths. 

If you are in any doubt as to the quality 
of the plywood to be used, boil a sample of 
it in water for an hour or more. This will 
separate the plies of anything but resin- 


bonded plywood. Douglas fir is the wood 
most commonly used, but the panels may 
also be obtained in mahogany and various 
kinds of hardwood. 

To prevent the edges of the plywood from 
tearing, a very fine-toothed saw should be 
used for cutting the panels, and the edges 
should be finished with a sharp plane set 
rather fine. Exposed edges should be sanded 
off round for about the depth of one ply. 

Do not countersink for screw heads in fir 
plywood except near the edges. Drive the 
screws tight enough so that there is com- 
pressed wood under the bevel of the screw 
head, otherwise every screw aole will allow 
some moisture to enter the wood. Dipping 
the screws in marine glue before they are 
inserted is also a good precaution. 

To prevent water-logging and protect the 
individual plies from the stress resulting 
from the tendency to expand after absorp- 
tion of water, the edges of the plywood 
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for Boat Building 


should all be sealed. This can be done with 
resin primer (clear resin sealer) or with 
aluminum paint or marine glue. 

Bending of the plywood in one direction 
is easily done if the plywood is not too thick 
or the bend too great. If necessary, it may 
be steamed or soaked in boiling water with- 
out risk of having the plies come apart 
Sharper bends may be made by making a 
saw cut through one ply on the concave 
side, at right angles to the arc of the bend. 
The saw cut should be filled with marine 
glue before the panel is fastened in position. 

It is only with great difficulty that ply- 
wood can be forced into any sort of double 
bend. The amateur will find it 
quite difficult or 
make the bends necessary in a 
round-bottom boat, or in a V- 
bottom boat where there is a pro- 
nounced concave flare or concave 
V in the fore sections. For such 
purposes ordinary planking is 
much more suitable. 


impossible to B 
y 


Plywood is best adapted for planking 
only on comparatively short or lightweight 
boats, as the panels are progressively more 
expensive per square foot in lengths over 
8’. For this reason it is often necessary or 
advisable in longer boats to use two or more 
panels to make the required length. This, 
of course, increases the number of seams, 
and the joints cannot be staggered as in 
the case of an ordinary planked boat. No 
matter how carefully made, these joints 
have a tendency to mar the appearance of 
the boat by interfering with the true curve 
of the sides and bottom. 

It is best and easiest to use a simple butt 


Butt Yo, 
BRUCE pea 
and ' : 
WILLARD 
CRANDALL 


On small flat-bottom boats, the bottom as well as the 
sides can be in one piece. Right, how joints are made 
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joint, backed by a butt block of the same 
material. The planking should be screw- 
fastened to the butt piece along the edges 
close to the seam. Also screw the butt 
piece, along its edges, to the planking. The 
new resin glue (synthetic-resin adhesive) 
should preferably be used at such a joint. 
Copper rivets should be substituted for the 
screws if the plywood is very thin or other 
glue than resin glue is used. 

If the splice comes at a point where there 
is a considerable curve in the side or bottom 
of the boat, it will be best to use a solid 
butt block, %” thick or more, in place of 
the plywood butt that the butt 
block may be cut to conform to the shape 
of the boat at that point. 

A long scarf joint may be used in place 
of the simple square butt joint, if desired, 
so as to distribute the break in the planking 
over a greater length of the boat, but in 
many cases it may cause so much waste of 
material that it would cost no more to use 
a single panel for the entire length. 

The grain in fir plywood has a consider- 
able tendency to and the surface to 
check, especially when exposed to sun and 
weather. This may be minimized by the use 
of the resin primer as a priming coat for all 


piece, so 


rise 


exposed surfaces 

Especial care should be taken with ply- 
wood boats to prevent their rubbing con- 
tinuously against any object, because ply- 
wood, though very strong, is thin, and fir 
is a relatively soft wood. In case a hole is 
worn or punched in the boat, it is, of course, 
not possible simply to replace one plank as 
in other boats. The entire side or bottom 
will have to be replaced, or a patch made. 


OUTCOORS 


To patch a hole, the broken or worn part 
should be cut away and a similar piece 
fitted in its place, backed by a butt piece 
and fastened with screws and resin glue by 
the method described previously for making 
a splice. 

The following is a list of POPULAR SCIENCE 
MONTHLY boat plans published before resin- 
bonded plywood was on the market, which 
are, nevertheless, particularly well suited, 
for one reason or another, to the use of ply- 
wood planking. The thickness of plywood 
given is in accordance with the type of 
framework described in the plans, difficulty 
of the bends involved, and the requirements 
of weight and strength. Plywood may, of 
course, be used for many other parts than 
the planking in almost any boat. 


Piywood Planking 
Thickness 


Vian No. Boat 


Farm Roadside Sign Attached 
Between Fence Wires 


FARMERS 


who wish occasionally to 
advertise produce for sale to passing 
motorists and tourists will find it con- 
venient to use a signboard of the type 
illustrated. It is cut from an 8” board, 
and a pair of screw hooks are inserted 
in the edge at either side by which it 
may be quickly hooked on to two of 
the fence wires, or taken off, as de- 
sired._-G. E. HENDRICKSON, 
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Handle on a Farm Gate Latch 
Makes It Easier to Open 


PLAIN loops of wire commonly used for 
latches on farm field gates are difficult to 
remove or replace without pinching one’s 
fingers, and in winter one often has to re- 
move his gloves or mittens. To avoid this, 
make these wire loop fasteners with a 
twisted end to serve as a handle, as shown. 


Large Steel Tool Box on Truck 
Requires No Floor Room 


THE large steel tool box on this oil-field 
truck is mounted in such a way as to per- 
mit the use of the entire rack bottom. The 
box is fastened with 1',” by bolts to 
the sides of the rack by means of two angle 
irons, as shown below. The angle irons are 
1%,” by 15,” by the width of the box. All 
nuts are in the channel of the angle iron, 
and suitable washers are placed under the 
JOHN LAPIN, 
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OUTDOORS 


Discarded Toy Hobbyhorse 
Serves as Weather Vane 


AN ORNAMENTAL and useful wind- 
direction indicator for a barn, stable, 
or any farm building may be made 
from a discarded toy wooden horse. 
This is dismounted from its rockers 
or wheels, and tail, whether of 
carved wood or hair, is replaced with 
a large one made of sheet metal or 
resin-bonded plywood. The old paint 
is touched up, and realistic leather 
reins and brass harness fittings are 
added if desired. 

The easiest method of mounting the 
vane is to insert a metal rod in the 


its 





WJ) BEARING 
METAL 


= p~ PLATE 


— 








top of the upright or staff and bore 
a hole to fit it rather loosely in the 
body of the horse. The hole should be 
slightly forward of the horse's center 
of balance. Put grease in the hole and 
on the touching wood surfaces. 

The vane can be made much more 
sensitive, however, by using a junked 
thrust bearing mounted as shown in 
such a way that the ball bearings roll 
between two metal plates, one screwed 
to the horse and the other to the top 
of the staff. A 24” length of steel 
shafting of suitable diameter should 
then be used instead of a thinner rod 
ts lower end is a driving fit in a hole 
bored in the staff; its upper end fits 
freely into a short length of pipe in- 
serted into the horse. Cross arms with 
the letters N, S, E, and W may be 
added, if desired._J. A. EMMETT. 























Modern WALL UNITS 


Y THE carefully planned use of wall 
units of the type illustrated, you can 


be used separately, or several pieces may be 
combined. If necessary, further adaptations 
modernize almost any room in your may be made by leaving off or adding 
home. Typical arrangements are 
shown for living room, dining room, and 
bedroom, but 


shelves to gain height, or by altering the 
width. When changes are made, however, 
innumer- it is advisable to keep 
able other combinations . : : the shelf spacing as 
can be made in these and | shown, as the various 
units will still fit to- 
gether if it is ever neces- 


ooms depending 
individual require- 

ind the space Sary to rearrange them. 
iilable. One obvious and very 
Furniture stores | great advantage of these 
units is their portability 
They can be taken with 
wall units, ioug! h you when moving and 
pi ften discon- adapted to suit a new 
certingly hig! . u home, and this is some- 
Which cannot be 
done with built-in furni- 


specialize in m« 


pie es oter Variet 


lately, this type of furn | thing 
well ad 


ction in the 





». No great skill 
<iworking is re- 
quired, and a consider- 
ible saving in cost may 


be made. Working draw- Two of the end units 282” high can be 


ings on the following 
pages give the details of 
seven basic units 


The larger units may 
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converted into either a desk, as above, 
or a girl's dressing table, as at right 
by adding a |” top. At top of page, 
how the wall units can be distributed 
in a room to enhance its attractiveness 
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WILL REMAKE ANY 
ROOM IN YOUR HOME 


ture. Nevertheless, the design details have 
been worked out to produce a built-in effect 
no matter what combination of pieces is 
selected. The continuity of the horizontal 
shelf lines is a factor in obtaining this ef- 
fect, and it will be noted that even the long 
horizontal handles of the doors are spaced 
to form an unbroken line. 

Modern furniture of this type allows a 
wide choice of woods. Birch is excellent be- 
cause it is hard and takes a good finish 
whether the pieces are to be stained to 
match dark trim or walnut or mahogany 
furniture, or are to receive a lighter and 
more modern blond treatment. Redwood is 
a soft, easily worked wood that does not 
warp readily and can be obtained in wide 
boards at reasonable cost. Plywood has 
many advantages and may be used through- 
out, in which case the exposed edges should 
be concealed by gluing on a solid strip. 

For ready identification, the units have 
been numbered. The first and second are 
similar except for their width; and the third 
is like the others except in height, which is 
one shelf less. Furthermore, these units may 
be built right- or left-handed, as required. 
The fourth design contains a closed cabinet, 
and, like the fifth cabinet, forms an excel- 
lent center unit of a group. Supplementary 
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One of the main advantages of these units is that 
dimensions can easily be changed to suit require- 
ments, but always keep the shelf levels the same 





























Designed by 
DONALD A. PRICE 
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JIG ADAPTED FOR 
You 


in Birch 


Maple 


What the Materials 


Unit 
Nc Lumber Plyw i Pine 


Will Cost 
Bd. Ft Sq. Ft Cost White Cost 
t r Redw d or 


1 18 $3.00 $4.60 
21 3.40 
15 } 2.5% 3.90 


i8 ) 2.90 4.50 





30 2 5.20 7.90 
11 2.10 3.40 


30 2 5.20 7.90 
These estimates include from 50 to 75 cents for 
finishing, and a small allowance has been! made 
Softwood is figured at 


THIN HARDWOOD 
POSITION STOP 


for nails, screws, and glue 
11 cents and hardwood at 20 cents a board foot; 
plywood at 5 cents a square foot. Before building 
iny combination of the units, make out 
idated list of materials to insure economy and 


a consol- 


avoid waste 














USING SHAPER 
qo? | TO MAKE SPLINED 
JOINT 


TYPICAL CORNER 
, JOINT 

2 DOWELS PROVIDE = & | 

ISECURE GRIP FOR Pe | : : i 

SCREWS RUNNING ; P i PY Me = 

INTO END GRAIN 

\ / COVER 

~ PLUG . ? 
Ch, : GROOVING 
) 2" DOowEL FOR “D" JOINT 


Lk CUTTING DADOES FOR SHELVES 
2. AS IN SECTIONS BE, AND F 


“| ABLIND JOINT 
HOULD BE MADE 
AT EXPOSED 











v 
a 
BORING jibe 
JIG OF JF 
MAPLE 


Grooves for the splined joints can 
quickly be cut with a shaper. For 
angle cuts a simple jig is required. 
At top, using circular saw and jig 


THE SIDE Cuts / 
MUST BE 
\ COMPLETED 


y~ A \WITH A CHISEL 


ROUTING PLANE Left, dadoes for shelves may be cut 
DRESSES BOTTOM with a handsaw and finished with 
OF GROOVES a router. Use a jig for boring 
holes, and a stop block on the bit 











to these is the sixth design, which is a small 
end unit that may be placed anywhere. The 
seventh cabinet is another wide, substantial 
piece with a central compartment closed by 
a single door. 

The upper shelf of the fourth 
might be eliminated to make a lower cabinet, 
if it is desired to break the top level of a 
line of units. The fifth and sixth designs, 
if treated this way, would be ideal for use 
under a window. 

The type of joints to be used will depend 
upon the experience of the builder and the 
equipment available. Various suggestions 
are given in the drawings and sketches. 
Even a handy man who has little more 
equipment than a household tool kit can do 
a good job of building this type of furniture 
if he takes great pains with the finishing 


design 
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and is careful to conceal, as far as possible, 
all traces of “hammer-and-nail” construc- 
tion. 

Where woodworking machines are avail- 
able, the *,” thick stock can be dadoed very 
quickly for the shelves, mitered joints can 
be freely used, and grooves cut for splines 
as suggested in the sketches. For example, 
a wooden jig can be made and used for 
cutting the spline joints on a spindle shaper 
as illustrated, or the same jig can be 
adapted for use on the circular saw by ex- 
tending the base slightly to form a stop for 
the work. 

Detailed instructions for finishing furni- 
ture have been given in previously published 
articles and summarized in the painting 
section of the POPULAR SCIENCE MONTHLY 
Shop Data File. 
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ce-Saving Cabinets 


ELL-DESIGNED, care- 
fully built cabinets are 
important in the home 
workshop from the 
By removing the belt standpoint of convenience, neat- 
from the pulley, the ness, and space economy. Take the 
lathe mounting can be time to study your own shop lay- 
swung open to form a out and plan cabinets that will hold 
table top 25° by 48 the tools and materials where they 
will be most accessible. 

As an example, we _ illustrate 
this month the lathe cabinet de- 
signed for the shop of my young 
friend, Robert Jaacks. This cabi- 
net, besides storing all accessories 
near at hand and providing a rack 
for turning squares in the bottom, 
has an ingenious arrangement for 
mounting the lathe. A hinged leat 





How the framework is constructed 
for the cabinet shown above. On 
the facing page is a detail of a 
rack for holding turning chisels 


. Frame fissembl 
By EDWIN M. LOVE | of Lethe } or ret iad 
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lor the Home 


is provided to hold the lathe, and this opens 
out to form an unobstructed table top 25” 
by 48”. Such a table can be used in many 
ways in a shop where floor space is at a 
premium. 

The turning chisels are kept in a rack 
that sheds off shavings. For use, it is lifted 
from the drawer and bolted on a pull-out 
bar at the right end of the cabinet. If the 
outboard turning of large parts has to be 
done, the rack is fastened on a bar at the 


left end. 


This cabinet can be fitted to almost any 


home-workshop lathe, a change in length 
being the only major alteration required. 
The materials needed are listed on the next 
page. 

The top pieces may be butt- 


Y 


orkshop 
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glued, with several corrugated fas- 
teners driven into the underside. 
However, slip-tongue joints are 
easily made with a dado head on 
the saw. Make grooves 1,” by 132” 
in the edges, cut a 7%” plywood 
strip across the grain, and glue it 
in the slots. While the top dries, 
cut the frame parts and bolt them 
together. 

Plane the undersides of the top 
at the ends to seat them on the 
rails, and attach with lag screws 





SWITCH 
ROD 


Switch 














CORRUGATED 
FASTENERS 








having washers under the heads. 
Draw up the center screws tightly, 
but leave the outer ones slack 





TO CLAMP RACK, 


INSERT BOLTIN 2° /y 
HOLES, SLIDE Ye ~ 
OPEN-END WASHER /y/7 a> 
UNDER HEAD 

AND TIGHTEN 

WING NUT 


2*«3 STOCK 


OPEN 
WASHER 
fxs 
CARRIAGE 
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CORNERS ROUNDED 


\ 








Door and Drawer Fill 


— 


HINGE TO 
CABINET 


Sketch of completed cab- 
inet. At extreme right, 
storing turning squares 
in the lower compartment 


enough so that the top 
can slide when it shrinks 
and swells. As less move- 
ment takes place at the 
middle, the uprights at 
that point can be spiked LIST OF MATERIALS 
through the top and lower rails. Nail 1,” Part No Size Length 
strips under the top at the edges and above 1 2 2°x6 sas 4s"* 
the drawer sides and pull bars. Toenail the af t 2"x4 ; 
drawer and vent rails, and nail in runners 





1 


and side guides for the pull bars. 

The floor boards are plywood, supported 
by cleats in the center, where the opening 
facilitates sweeping out and inserting a 
crew driver for attaching the motor shelf 

height of the latter is determined by 
the belt 

Hinge the lathe plank to the top with 
the hinge joint sunk halfway, so that the 
plank will lie flat. Set the lathe on top and 
loop the belt over the pulley to locate the 
motor height. Screw the shelf cleats to the 
uprights to suit, or, if the shelf would be 





so high as to limit storage space unduly, 
drop it and block up the motor 

If a countershaft is used, screw the shelf 
temporarily, stand the countershaft as near 
the front as possible, and locate the motor 
under the top according to its belt length. 
If necessary, block it down. A detail draw- 
ing shows a simple method of operating the 
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switch with a pull rod through the vent. 


An iron corner brace pivoted on a wooden 
support serves as a bell crank. 


Carry the motor cord out behind the 


The accessory cabi- 
net folds back behind 
the saw, where it is 
held against cleats 
by a turn button, as 
demonstrated above 


TURN 
BUTTON 
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drawer rail and through a hole in the right 
end. If it is too short for this method, mount 
an outlet at the end for plugging in the 
cord. Attach a heavy extension cord per- 
manently to the outlet, with a plug at the 
other end to connect to the circuit. 

The plywood sheathing in front must be 
cut so there will be a 1,” projection of shelf 
and stiles (posts) for forming door 
stops. Build the door frame about 3/16 
smaller than the openings, and glue and 
brad the plywood in place, fitting it with 

1/16” clearance all around. The end door 
has two lugs glued to the back of the upper 
fedge to catch behind the sheathing, while 
the lower is held with a friction catch. 

Make the ventilator and nail it in place 

Build the drawer with ',” side and '” ver- 
tical clearance. Put it in place and scribe 
a pencil line on the bottom at each side of 
the runner, to align ',” guide strips. Fit 
the ends of the front and round the top edge 
to conform to the sheathing. 

Fit the pull-out bars rather snugly, cov- 
ering the front ends with plywood blocks, 
which should be glued and nailed, and fitted 


edge 


— 
a 


Above, nearly all standard circular-saw ac- 
cessories can be stored in this cabinet 
which is hinged to cleats on the saw stand 


Left, alterations can be made to suit the 
accessories if necessary. Note that saws 
are mounted at an angle for easy removal 
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to the openings like drawer fronts. The 
open space beneath provides finger room. 

The drawing of the chisel rack is self- 
explanatory. 

Roller-skate wheels make cheap and dur- 
able casters. They enable the cabinet to be 
jockeyed into place with little effort. A rub- 
ber-tipped door holder screwed to each end 
and snapped against the floor will prevent 
creeping when the lathe is in use. 

To support the weight of the inverted 
lathe, clamp a piece of 1” pipe in the tool 
holder. Plug the lower end with wood and 
press on a crutch tip 

A saw cabinet is also illustrated. It folds 
back uncbtrusively against the stand, but 
swings out instantly into the clear when 
open. The dimensions fit almost all standard 
saw accessories, but alterations may be 

iade to suit the builder. The saws, being 
mounted at an angle, are easy to remove 
The double cleats, which are bolted to the 
saw stand (whether of the pressed steel or 
the cast variety) with rubber liners to pre- 
vent drumming, provide hinge space. A 
hook and eye lock the cabinet shut, and a 
turn button on the end of the-top cleat, 
ibove the hinge, holds the cabinet back 
against the cleats when it is turned. 

On steel stands, push sticks can be hand- 
ily hung beside the jointer. The jointer 
pusher, or mitten, has a hole in the front Robert Jaacks has begun the second year 
end and a sloping one in the side near the’ of his home workshop by arranging a down 
back end. The first slips over a bolt end put payment of $12 on a set of chisels and a 
in the shelf near the edge; the second wood-turning lathe of 11 swing. The 
catches a bolt passed through a hole drilled monthly payments will be $6 out of his 
in the top flange and bent upward at 45 deg. budget of $15 a month. He also paid $4 

The push stick for the saw hangs from down on a used 1/3-h.p. repulsion-starting 
another bolt through the rim of the top. motor, to be paid for in three months. 


An upward and outward motion lifts the jointer push 
stick, or mitten, from the bolts on which it hangs 


DRAW-BOLT JOINTS [ WOODWORKING ] 


This joint is simple, quickly made, and capable of being tightened from time 
to time to take up slack due to shrinkage. It is used mainly in 2” or thicker 
stock, for bench construction or other heavy framing. 1. Square stock for the 
joint. Gauge center line on width of rail and stile near joint end. 2. Gauge 
center lines, for thickness and width, on end of rail. Gauge across stile center 
line from the end. 3. Bore 1” hole through rail thickness, or nearly through, 
centered 1'.” from end. Chisel out a flat seat for the washer. 4. Bore ',” bolt 
hole through stile, and from end of rail into large hole. Bolt hole in stile may 

be counterbored to sink 
head flush. (A dowel may 
be used each side of the 
bolt, if desired, to prevent 
any possible twisting of the 
joint.) 5. Put ',” carriage 
bolt through stile and far 
enough into rail end to start 
nut on, with washer under- 
: neath. Turn up nut until 
SCREWS slack is taken up. 
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Holes in Bench Under Drawers 
Eliminate Need of Pulls 


DRAWER pulls are usually in the way at 
the front of a workbench. They can be elim- 
inated by cutting a half-round hole through 
the front board of the bench just below each 
drawer. This gives a convenient grip on the 
bottom lip of the drawer.—E. W. L. 


Sanding Spindle for Shaping 
and Finishing Small Work 


below, for 
shaping and finishing small pieces of wood 
is patterned after a spindle used 


THE sanding device, shown 
or plastic 
by a dental technician. Both block and 
spindle are roughed out separately, then 
trued and finished after being assembled. 
The rubber cushion, cut from one or more 
thicknesses of a discarded rubber heel, holds 
the sanding band firmly when compressed 
by tightening the end screw. Excellent small 
abrasive bands can be obtained from deal- 
ers in hand-motor grinding tools and from 
dental supply houses.—R. F. HUTCHISON. 


RUBBER 
WASHER 


eS 
BAND 
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What's Wrong * 


IN THESE SKETCHES « 


WHAT errors can you detect in the 
accompanying sketches? The first is 
a method of reénforcing a dado joint, 
the second a dowel-jointed triangular 
frame, the third a shelf brace. In the 
fourth drawing is shown a pair of 
wing dividers, and the fifth is a scroll- 
saw saber blade. The list of mistakes 

' is printed below, upside down. 
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Nail Used to Drive Cross Screws 


WHEN the new type of so-called “cross 
screws” have to be driven or removed and 
the proper driver is not available, it is often 
possible to use a twenty-penny nail with its 
head filed or sawed off. Insert the nail in a 
small hand drill. The point, being more or 
less diamond shaped, fits into the head of the 


cross screw. RAY WHITTON, 
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clamp 


NY shop doing light metal work or 
A experimental work and model mak- 
ing, as well as garages and battery 

shops, will find this electric-arc 


soldering and lead-burning outfit extremely 


useful 

The main unit is a step-down transformer, 
which lowers the usual 110-115 volt alter- 
nating current to a selection of four lower 
voltages and gives the necessary high am- 
perage. The made from common 
sheet stovepipe iron, obtainable in almost 
any sheet-metal or plumbing shop. While 
silicon steel is the usual material for trans- 
former cores, stovepipe iron is much easier 


core 18S 


to get and almost as satisfactory. 

The windings, as shown in the drawings, 
consist of 318 turns of No. 14 single-cotton, 
enameled wire for the primary, which lies 
on a 4” winding space. There are 53 turns 
to a layer, and six layers. This coil is 
tapped after being wound on the form at 
the 159th, 212th, and 265th turns. With the 
full 318 turns, these taps give four second- 
ary controlled by a four-point 
switch. 

For the secondary winding, 16 turns of 
D.C.C. flat wire, 0.225” by 0.130”, which is 
7/32” by 4%", are wound in each of two lay- 
ers. The ends are connected in parallel to 
form a winding of 16 turns, 


voltages 


Single heavy 
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This could be placed on the opposite leg of 
the core as it is often done, but there will 
be less core loss and greater efficiency if it 
is wound on top of the primary with good 
insulation between the two. 

If difficulty is experienced in obtaining 
the flat wire, four regular No. 8 round wires 
could be substituted. Allow 16 turns to a 
layer, but wind four layers, connected in 
parallel at their ends. Another possible 


The term tei 
baseboard, two 
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source of heavy wire is the field windings of — SECONDARY TERMINALS 


some types of auto starting motors, which 
can be picked up in auto graveyards. This 
flat wire may not be the same size as speci- 
fied, but if it is not so thick, more layers 
can be put on to obtain the same cross-sec- 
tional area. , 

A special feature of this transformer, y , NY. 
which will be interesting to those who take 
photographs, is a built-in receptacle with 
its wires so connected that the four-point 
switch acts as a rheostat and enables or- 
dinary 110-115 volt lamps to be stepped up 
in voltage to make them burn as photoflood 
lamps. This is done by making the primary 
serve for an autotransformer. Use only the 
first three steps of the switch. 

This transformer is designed for use only 
on 60-cycle current. On lower frequencies 
the winding would be the same, but con- 
siderably more iron would be required in 
the core, which would also take more copper. f . 

The first step is to obtain the sheet iron secondary coils and their 

: > ; connections. The primary 
and have a tinsmith cut it up on his foot- taps are carried to a four- 
power shears. The pieces are all 1%” wide. point switch. Right, a leg 
Half of them must be 6” long and half 4”. 

Enough pieces will be required to make a 
rectangular stack 1%,” thick when tightly compressed. This gives 
a cross-sectional area to the core of 3.06 square inches. 

The core laminations are stacked as shown in Fig. 1. By alter- 
nating the positions of the pieces in each succeeding layer, joints of 
one layer are covered by the next. Edges must butt tightly together. 

Compress the laminations tightly with hand screws or clamps 
until 14,” thick. In this case a large hand screw (Fig. 2) was used 
with C-clamps at the sides. A band of friction tape is applied at 
three sides. Then a hammer and a block of wood are used to drive 

















Diagram of primary and 














Compressing the stacked pieces of the core with Two of the legs or side irons are clamped on, and 
a hand screw. The final thickness should be 1%4” one end section is removed until the coil is ready 
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all the joints together and true up the stack. as shown in the drawings from 1” by 5/16” 
The core is now removed from the large’ soft steel or iron. They can be bent to shape 
hand screw, and two of the side irons are’ in the vise after being heated to a cherry 
attached es in Fig. 3. These irons are made’ red. The end section of the core is next re- 
moved by lightly tapping it out with 

a hammer and a block of wood. 

The form for winding the primary 
should be carefully and very strong- 
ly made as detailed in the drawings. 
It must be capable of withstanding 
the force used in pulling the wire 
tight so as to form a neat, compact 
coil. Place four pieces of cotton tape 
(not friction tape) on the square 
center part of the core and wrap 
over them four layers of varnished 
cloth. A single band of friction tape 
will hold these in place for the time 
being. The ends of the tapes can be 
kept out of the way while winding 
by using thumb tacks into the form 
sides (Fig. 4). 

Wind the turns carefully, keeping 
them tight and close together. The 
53 turns will just fill the 4” space. 
Apply a layer of varnished cloth and 
continue until six layers are wound 
on. This will take about 314 lb. of 
the No. 14 S. C. E. wire. 

In Fig. 5 the winding has been 
completed, and the tapes are being 
tied so the coil will stay in shape 
while it is being removed from the 
form. The latter is now taken apart 
by removing the necessary screws, 
and the coil can be pressed off the 
center part of the form. 

The next step is to tap the pri- 
mary turns with some No. 16 flexi- 
ble wire. This has been done in Fig. 
6. The idea is to cut out one com- 
plete layer of 53 turns with each 
turn of the switch, so we go to the 
opposite end of the coil from the 
finish end and make the first tap 
there. This will be on the 265th 
turn. Scrape a short space in the 
wire until very clean. Take a piece 


Pin ORIVEN 
THROUGH ( 
SQUARE. | SHAFT ANDO 
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Start and finish of 

the primary winding. 

The cotton tapes PY et ee 

cre tied tightly to | # Square | 
hold the coil in rs im § 
shape. The form for f 

winding the coil is 


made as at right ; : ‘ Y 7 | 7) 
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of very thin brass or copper and make a 
sort of sleeve around the turn and the bared 
end of the flexible lead. This is then well 
soldered. 

Going back again toward the finish end, 
we tap the second layer down on this end, 
which is on the 212th turn. Returning to 
the other end again, the third layer down is 
tapped, or the 159th turn. Also solder some 
flexible wire to the start and finish ends of 
the winding. Mark all leads with tags for 
later identification. 

The next step is to wrap a small, square 
piece of varnished cloth around each splice 
and replace the cotton tapes one at a time 
with friction tape, allowing the tape to go 
over the joints to bind them down tightly. 
Figure 6 shows this work. Note the relative 
positions of the taps, with the start and 
finish ends at the bottom and the other taps 
above at each end. 

The primary is now prepared for the sec- 
ondary winding by wrapping two layers of 
varnished cloth over it and following this 
with a layer of friction tape. The latter, be- 
cause of its adhesive qualities, prevents the 
heavy wire of the secondary from skidding 
off as it is being wound. 

The wire is put on as in Fig. 7 by the 
simple method of wedging the coil on a 
square wooden block and placing this in the 
vise. For the few turns required (16), the 
block can be shifted a quarter turn at a 
time in the vise while the heavy wire is laid 
in place. A band of friction tape is placed 
around the two wires near their 
ends, and an end of the tape al- 
lowed to go under the next turn 
following, as shown, so as to keep 
the end turns of the coil from slip- 
ping off. Insulation between the 
two layers needs to be only tape, 
or brown wrapping paper will an- 
swer, if preferred. 


Next month Mr. Strand will tell 
how to complete the outfit and 
put it to practical use. 


LIST OF MATERIALS 


About 3% Ib. No. 14 S. C. E. magnet wire 
2 pe. about 19’ long, flat magnet wire, 0.225” 
by 0.130” 
About 18 Ib. sheet stovepipe iron 
4—3” by \%” roundhead stove bolts with 
washers 
2—125-amp. and 3—90 amp. solder-type cop- 
per lugs 
2—2” by %\" roundhead brass machine screws 
2—%,” brass wing nuts i," brass 
hexagon nuts; 4 brass washers 
1%” by %” roundhead stove bolts and 
washers 
pe. 4%” plywood, 10” by 7” 
pe. 3/16” hard fiber, 3%” by 3” 
large radio panel knob with arrow 
pe. brass rod, 4,” round by 2',” long 
4” brass nuts 
pe. flat, hard brass, 2” by " by 1/16” 
10-32 machine screws, roundhead brass 
with heads filed flat 
10-32 brass nuts 
brass cabinet door handle 
single-pole toggle switch and plate 
cord grip connector with threaded end and 
lock nut 
’ heavy-duty extension cord (No. 16) and 1 
cord attachment cap to fit 
cord connector 
pe. %” strap iron about 5” long 
pe. 1444” by 1” by 5/16” soft steel 
pe. No. 4 or 5 flexible motor lear 
each 9’ long 
soldering-iron handle, large 
pe ound brass rod, 11” long 
sok S wire connector for about 
heavy 
9-mm lic carbons (giving 5 spare) 
aint iall varnished cloth, tape, 








The secondary coil is wound over the pri- 
mary, which is held on a square block. 
Two layers of sixteen turns each are used, 
and the ends later connected in parallel. 
Note tape holding wires near their ends 
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MERCURY 


EPAIRMEN, mechanics, and photogra- 
R phers often run into difficulties caused 
by vibraticn that is not easy to trace. When, 
however, you know just where. vibration ex- 
ists, you have it half licked. The simple vi- 
bration detector illustrated above will en- 
able you not only to locate it, but also to 
gauge roughly its intensity. 

The detector consists of a pool of mercury 
in a housing made from a 
large plastic jar cap. It was chucked in a 
lathe, and a recess bored out to receive a cir- 
cular glass cover. The top of the cap, which 


glass-covered 


was flattened on a belt sander 
a plasti 


Was convex 


If you use a metal case instead of 


FORGE WELDING, 


While forge welding « 
vance, the wel 
that they will overlap 
fue to melting in the fire, 
making them 


heat the pie 


pi 


SCIENCE 


NEW SHOP 


PART 3 


in be accomplished without preparing the metal in ad- 
1 is likely to be ungainly unless the pieces are scarfed ( beveled) 
Furthermore, to compensate for any loss of metal 
the pieces are generally upset or pushed back, 
thicker at the spot where they are to be welded. It is better to 
(short heats are easiest to work) and upset the ends as shown at 


MONTHLY 


one, give the inside several coats of lacquer 
to prevent the mercury from forming an 
amalgam with the metal. 

The glass cover was cut by tacking a 
piece of scrap glass to a piece of wood held 
in the lathe chuck, and mounting the glass 
cutter on the tool post. The wheel of the 
cutter was brought against the glass, and 
the headstock spindle rotated by hand. 

Obtain enough metallic mercury to form 
a pool on the bottom of the housing. If the 
mercury is not clean and bright, remove 
the scum by straining the mercury through 
cloth. With the mercury in place, apply 
some cellulose household cement around the 
recess, and press the glass cover into place. 

To use the detector, set it on the machine, 
camera, enlarger, or other object and stand 
where light reflects from the mercury sur- 
face into your eyes. The mercury will be 
broken up into waves by vibration. You can 
gauge the intensity by the violence of the 
agitation, and note whether the intensity 
rises and falls in cycles._-W. E. B. 


Tool Rack for Use Under Car 


WHEN a new creeper was purchased for 
an auto-repair shop, a mechanic converted 
the old one into a useful under-car tool rack. 
He added a three-sided frame of 1” by 3 
wood and a sheet-metal which was 
bolted to the slatted surface of the old creep- 
er. It holds small tools and materials, and 
can be pulled alongside the creeper on which 
the mechanic lies..-W. C 


base, 


[ METAL WORKING] 


thus 


A and B, then scarf them as at C. 
They are brought to the welding heat, 
fitted together on the anvil, and ham- 
mered together as at D. A flux is not 
essential, but clean sand, borax, or a 
commercial flux may be used, if de- 
sired. The completed weld should be 
somewhat thicker at the joint because 
it is a relatively simple matter to draw 
the metal out, but almost impossible 
to thicken the metal at a welded joint 
if it is too thin. 
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Novel Sewing Kit Represents Duck and Nest 


CRAFTSMAN'S TIME 2 hours 
BEGINNER'S TIME 3 hours 


N THIS variation of the so-called “bird 
sewing kit,” a jaunty modernistic duck 
guards a nest of spools. The duck has pin- 
cushions for wings and scissors for topknot 
and beak. 

Cut the duck from stock a full 1” thick, 
and reduce the tenon thickness to '2". The 
base, which is a rectangular piece with 
chamfered corners, is mortised through to 
receive the tenon. 

Make a spool turntable of °,;"’ stock, 4” 
in diameter. The hardwood dowels to hold 
the spools are centered on a 3” circle. The 
disk revolves on a dowel passing through 
a hole in the base, where it is prevented 
from being withdrawn by a washer and 
cotter pin fitting into a counterbored recess 
under the base. Insert a washer between 
disk and base. 

Finish the piece in white enamel or dec- 
orate with bright colors. Make two wing 
pads by shaping velvet or velour over suit- 
able padding material backed with a heavy 
cardboard form. Hold the edges with thread, | 
and glue the flat backs to duck.—E. L. be See 
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US off Wm 
Made of walnut and glass, this tray presents a 
striking appearance and is always much admired 


ARI-COLORED threads decorate the 
irent glass bottom of this 
tray 


modern-looking 
handles, select 4° thick walnut 
and interesting 


transp 
unique, 
For 
of varying 
grain, and cut nine disks 2'." in diameter. 
disks together in sets of three for 
in turning out the centers. Then mount 
faceplate of the lathe 
Fig. 1) and bore out to 1':". Dowel all 
units together as in Fig. 2, and make 
nark across an end disk to indicate where 
the cylinder is to be sawed to avoid cutting 
through the ad Sand the inside of the 
evlinder with a small sanding drum as in 
Finally, cut the ylinder in twe 
each half to become a handle and 
tray. 


side 


scraps shades 
Glue the 
ease 
each unit on the 


wels 


Fig. 3. 
sections, 
end of the 
For the 
1! wide, 


strips thick, 
Then, 3/16" up 
3/16 
double 
each 


rails cut 
181." long. 
edge, cut a groove 
enough to take the 
glass bottom. Drill two ',” holes in 
end to receive the headed maple pins, which 
maple dowels (Fig. 4). 


and 


from the lower 


deep and wide 


are turned from % 
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UNIQUE 
MODERN 


ocktall 
Tray 


WITH TRANSPARENT 
GLASS BOTTOM 
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PINS TURNED FROM 
Ye MAPLE DOWEL 


MORTISED 46 
INTO END OF HANDLE 


Beginning 74” up from the lower 
edge of each handle, make a 
similar groove 3/16” deep, as 
shown. The side rails are then 
fitted into 1/16” deep dados cut 
into the ends of the handles. 
For the bottom of the tray, ob- 
tain two pieces of double-strength 
glass 7” by 17”. Have the sharp 
corners ground off. Cut a piece 
of heavy paper 6'2” by 16',” 
place under one piece of glass, 
and wrap silk threads in the de- 


Bright silk threads are wrapped around the glass and heavy 
paper, and held temporarily in place with cellulose tape 





sired completely around 
the glass and paper so as to form 
the design on the glass side as 
shown in Fig. 5. cellulose 
tape to hold the threads in posi- 
tion at the edges. The threads 
run diagonally on the paper side, 
but that does not matter, because 
they will be cut off later. 

Place the second piece of glass 
on top of the design and tape the assembly 
together at the edges to hold until inserted 
in the frame (Fig. 6). Litharge powder 
(obtainable at most large drug stores) 
mixed with glycerin to the consistency of a 
thick paste is used in cementing the glass 
bottom in the grooves, making liquidproof 


colors 


Use 





Assembling the tray. Litharge powder mixed with glycerin 
is used to cement the double glass bottom in the grooves 


After the tray is assembled, the 
diagonal threads are cut away and the 
paper removed, leaving the remaining 
threads between the pieces of glass. For 
finishing the handles and side rails, use 
only the best grade of spar varnish obtain- 
BENJAMIN NIELSON. 


joints. 


able. 








The thread design in the glass adds a novel touch to the tray. Contrasting woods form the handles 
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Metal Bonbon Trays Shaped Like Flowers and Leaves 


RAISE with 
BLUNT COLD 
CHiseL 


€ 
CENTER 


Place metal ona 
wood block when 
raising the veins 


lew and trays of leaf and flower de- 


sign may be aluminum, 
nickel silver, or The 
shaped bonbon dish shown is cut from 15- 
aluminum, and is ham- 


made from 
stainless steel. leaf- 


gauge soft sheet 


ATA 
fn 
—_—< Se 
CLOCKED 
PROJECT 


Average Time 


mered on the face. Sketch the 
veins in on the back and, after 
placing the metal on a wood 
block, hammered side down, 
raise the veins lightly with a 
blunt cold chisel. Round the 
stem a little with the ball end 
of a ball-peen hammer. Raise the edge of 
the leaf about 1."’, and bend the stem to 
form a finger handle. 

The water-lily bonbon dish is of 18-gauge 
nickel silver. It is hammered, and the veins 
are raised from the back. The center is 
done with a paneling punch, or with a hol- 
low-end nail set and a center punch. The 
rim is raised about '.”’ 

The four coasters are of 18-gauge alumi- 
num and similar to the water-lily bonbon 
dish. All the pieces should be polished. 


5") bours 


Mantel Clock Transformed into Wall Clock 
with Painted Case of Dutch Design 


Ir you have a small 


inexpensive electric mantel clock and no 


shelf room to hold it, a good way to make use of it is to convert 


it into a Dutch wall clock 
and insert the face and works of 


piece is painted with either flat oil colors or enamels. 


Cut out a new wooden front as shown 
the electric clock. The front 


If enamels 


are used, rub the surface down, when thoroughly dry, with pum- 


ice stone and oil to give an artistic semigloss finish. 
wide and 10” high and was 


front illustrated at the right is 7 
cut from plywood.—-HENRY R. DIAMOND. 
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- Decalcomania designs are used for dec- 
= Serer orating the sheet-cork facing. The un- 
oe Ee esi P covered part of the sheet-iron back- 

.% ing is painted with a bright enamel. 
wa = The rack is shown in use at the left 


Decorated Cork Covers Face of Breakfast-Newspaper Holder 


READING the morning newspaper while being about 7” tall. Paint the uncovered iron 
eating your breakfast becomes a greater’ with bright enamel and apply decalcomania 
pleasure when the paper is propped against (transfer) designs to the cork. 
this novel rack, which was de- 
signed by a member of the Metro- 
politan Junior Achievement, New 
York. A strip of sheet iron, 8” Wanted ...Three-Hour Craftwork Projects 
wide by 24” long, is the supporting Have you built any original craftwork novelties that 
material. On this a sheet of 1/16” take only an evening to finish? If so, send us brief, 
sheet cork is glued. After the glue well-illustrated articles describing them. Cash is 
has dried, the cork-faced strip is paid upon acceptance for all available material. 


bent as shown, the highest ‘‘peak”’ 





SOLUTIONS { METAL ETCHING—1 ] 


Etching solutions should always be mixed in glass containers. Glass photo- 
graphic trays are excellent for flat work. Heavy, square fish bowls are best 
for large work. Earthenware is not satisfactory as the material, unless very 
heavily glazed, will absorb the solution. 

Nitric acid is used in etching most metals. In many cases, one part com- 
mercial nitric acid is added (CAUTION: Do this very slowly and carefully) 
to one part of water. Full-strength acid may, however, be used with satisfac- 
tory results and much greater speed. Where the process of etching is carried 
out with a slow etching solution, it is well to stir occasionally, or rock the tray 
from time to time to remove any bubbles and the scale that forms and inter- 
feres with even biting. 

Store all etching solutions and clear acids in glass-stoppered bottles. To 
relieve burns received from acids, apply sweet milk. Olive oil is next best. If 
nothing else is available, apply plenty of water. 

If, in etching copper or brass, it is desired to leave the undercuts dark to 
set off the work in a polished piece, coat the etched parts with a solution of 
liver of sulphur (potassium sulphide). Wash this off before removing the 
asphaltum. To make the solution, dissolve a piece of liver of sulphur the size 
of a thimble in about a pint of water. 
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Decorative Leather Initials 
CUT OUT IN QUANTITIES ON A SCROLL SAW 


A large number of 
initials may be cut 
at one time on the 
scroll saw, as shown 
at the left. Use a 
very fine saw blade 


HETHER or not you have ever attempt- 

ed leather craftwork, you will find the 

making of leather initials and mono- 

grams is a practical hobby. Under fa- 
vorable circumstances it might also be developed into 
a profitable one. 

Identifying initials are desirable on so many dif- 
ferent articles, in addition to those made of leather, 
that the list is endless. Thin metal initials, however, 
bend out of shape readily or become dented, those of 
thin plastic break easily, and transfer initials wear 
off all too quickly. Leather initials do not have any 
of these objections, and you can apply them, either 

plain or hand tooled, to any type of surface 
with cellulose household cement. 

Scraps and small pieces left over from 
leather-work projects are entirely suitable. 
While the cutting may be done by hand, the 
secret of rapid production is to use a scroll 
saw. Cut the pieces into uniform squares, 
using a print trimmer if one is available. 
Stack the squares into blocks up to 1 
thick, fastening them together with rubber 
cement. To the top, cement a tracing of 
the initials or monograms. Suitable letters 
can often be clipped from magazines and 
newspapers, and these may be cemented to 
the blocks without taking the trouble to 


\ _— make a tracing. 
a If a power scroll saw is used, the blade 


Large initials may be hand-tooled to match any Should be a very fine one. The writer uses 
leather article to which they are to be applied thin, narrow blades intended for cutting 
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jig-saw puzzies. When the cutting has been 
done, separate the individual initials and 
rub off the rubber cement from both sides. 

For most purposes the initials are used 
plain, but they can be dampened and hand- 
tooled with border lines or embossed de- 
signs if it is desired to match the leather 
article to which they are to be attached. 
Special leather modeling tools are not re- 
quired because a nail set, punch, or awl 
can be ground or rubbed on an oilstone to 
a smooth, blunt point that will give the 
kind of line required. 

Aside from tooling the initials, they can 
be given a number of attractive finishes by 
other means. A bronze appearance is ob- 


tained by painting the leather with a solu- 
tion of one part methyl violet in eight parts 
of water, the measurement being made by 
weight. To give the effect of white veining, 
rub in a little paste white lead—that is, 
white lead ground in oil—and then remove 
the excess and allow it to dry. 

For a patent-leather finish, mix 1 oz. of 
asphalt varnish with 5 oz. raw linseed oil, 
and add 2 oz. of copal varnish. Up to 5 oz. 
of turpentine may be mixed in to thin the 
material to a flowing consistency. 

With or without a special finish, the ini- 
tials are attractive on hand bags, gloves, 
cameras and camera cases, luggage, and 
many other articles —KENNETH MURRAY. 


Toast and Bread Tray of Brilliant Plastics 


SPARKLING color contrasts and ease of 
working make modern plastic materials 
extremely desirable for home workshop 
use, as in the case of this small toast and 
bread tray. It is built up of 4%” black and 
3/16” yellow plastic. 

The sides are 3” by 7%". Carefully miter 
the long lower edge of each by planing the 
material against mitered guide blocks. The 


planed edges are roughened with coarse 
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sandpaper and joined in a clamping jig 
with the special transparent cement sold 
for fastening the plastic material. The ends 
of the tray are made of three pieces each 
one yellow end rectangle to which is ce- 
mented two black 45-deg. triangles. All ex- 
cess cement must be scraped lightly from 
the joints before it has set. 

The completed tray may be buffed with 
an unsewed wheel and some plastic buffing 
compound, ora high- 
ly satisfactory sheen 
will result merely 
from rubbing the 
material with very 
fine steel wool.— 
TOM E. MOORE, 


a 
CLOCKED 
PROJECT 

Average Time 
4 hours 
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What 
Model Makers 
Should Know 

About 


Balsa wood. The surface at the { 
eft is known as an “A” cut. It 
has a ve vety look and feel. At | 
the right is a speckled "C" cut 


mushroom up to 


ECUADOR there are trees that 
4 compara- 


N 


By FRANK ZAIC “heights of from forty to sixty feet in ; 
is not unusual for them to at- 


tively short time. It 


tain diameters of from 
If you were to follow one of these trees through the 


many processes that lie between the living tree and 
usable wood, you would eventually find it on the 
workbench of a model-airplane builder. This, in a 
nutshell, is the life story of the world's lightest wor 


12” to 18” within five years 


j 
au, 


balsa 
The weight of balsa has been standardized at 8 Ib 


foot, but it varies in practice from 4 to as 
high as 20 lb. The rate of growth and the resulting 
weight depend on the local conditions. The growth 
is greatest in open spaces, near water and where the 


per cubis 


the basswo 
1s much. At r 

model using “C” cut for 
all parts except the prop 
POPULAR SCIENCE 
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soil is moist. The lightness and softness of 
balsa is due to its large, thin-walled cells. WING OF THIN AND LIGHT 
It is easily compressed with a finger nail, C-CUT OUTLINE 
and nails or screws cannot obtain a secure CEMENT RIB ON END 
hold. It takes glues or cements excep- 
tionally well because its large, open cells 
allow the adhesives to flow into them and 
thus insure good anchorage. 
Although balsa is used for many com- 
mercial purposes, such as floats and insula- 
tion boards, the bulk of the output is em- C-CUT 
ployed for model airplanes. It is estimated FORMERS 
that American boys use about 3,500,000 
board feet of balsa every year. (A board 
foot is 1” by 12” by 12”.) 


The advantage of balsa over hardwood for Sy 


model airplanes lies in the ease with which 
it can be shaped with a sharp knife or a aS 
razor and also the fact that it can be used WW 
in comparatively large sizes. It is well 
known that deep spars produce rigid con- 
struction. For example, a 1” by 2” spar, 
when equally loaded while it is laid flat and 
on edge, will bend twice as much in the flat 
position. Also, if the size is increased to 
1” by 4” and a similar load placed on its 
edge, it will bend only one quarter as much 
as the 1” by 2” did while also on edge. 
Since balsa is so much lighter than hard- 
wood, we can use large spars to produce 
rigid construction with lightness—a most A-( 
desirable condition for model planes, which 
have to maintain their aérodynamical 
settings for flying and stability. 
You can easily test the comparative bend- 
ing qualities of balsa and hardwood. Cut a 
1,” by 12” by 12” strip from 8-lb. balsa, and 
a 4%” by 14” by 12” strip from basswood. 
30th pieces will weigh approximately the 
same since basswood weighs about 30 Ib. 
per cubic foot. Cement the ends on a board RESULT OF TIGHT COVERING 
and suspend equal weights from the free c-CcuTS , ON RIBS 
ends. You will find the basswood bends 
about twice as much as balsa, just because NATURAL BEND FOR C-CUT IS A DEEP CURVE 
it has less cross-sectional area for similar t 
weight. It is, cf course, understood that RAMA 
both strips would very likely break at NATURAL BEND FOR A-CUT IS OFF CENTER 
similar maximum loads, since the strength 


9 
_— FUSELAGE MADE _ 
—~ OF LIGHT AND THIN 74 
C-CUT 4 








NO LONGERONS 
: USED.UPRIGHTS | 
AND CROSS BRACES | 


EMENT- A 
CEMENT ey PROVIDE ENOUGH | 





STRENGTH Above, how the three cuts are ob- 
tained from a balsa log. At top 


PRESHAPED— fae 
SIDES 4 and at left, methods of using bal- 


TRIM AFTER 
= CEMENTING 


sa in model-airplane construction 
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of a material is more or less determined by 
its specific gravity. Balsa can be used 
highly loaded without having it bend ex- 
cessively, or we can say that balsa is much 
more brittle than ordinary hardwood. 
The natural grain characteristics of balsa 
are similar to those of hardwood. Balsa 
sheets cut along the three lines shown in 
the drawing of a portion of a log have the 
same characteristics as those ut from hard- 
wood. A sheet cut along the line marked 
“A” has a velvety look and feel. It will be 
found to bend very easily into tubular form 
A piece cut like “B” has tiny speckles and 
feels stiffer when an attempt is made to 
bend it into tubes. “C” has large speckles 
and a glazed and it 
brittle against tubular bending 
cial characteristics can be used 


surface, is especially 
These spe- 


advanta- 


geously for model work. 


The so-called “C” cut is perfect for com- 
pression members ribs and bulk- 
heads, also for all-balsa models. It can be 
loaded three times as much as an “A” cut 
of similar size before it will bend or buckle. 
But when it does buckle, it will do so with- 
out a warning and will snap cleanly into 
two. “C”" ribs will keep shape under cover- 
ing pressure that would normally double up 
the “A” type 

3ulkheads can be made from single “C” 
sheets instead of double-ply. Use the “C” 
cut whenever possible to obtain maximum 
strength with minimum of weight. The “C” 
cut will bend to degree, the exact 


such as 


some 


MODELS 


radius depending on its weight and thick- 
ness. Light, thin, and moist “C” sheets can 
be made into tubes, but only after you have 
had some experience. One of the main rules 
is to keep the wood under constant tension 
as you roll it around the bending rod. 

The “A” cut is a natural bender and can 
be bent considerably without moistening. 
When moist, it will bend into surprisingly 
small diameters. Use it for tubes and for 
covering sharp curves. 

“B" cuts have the in-between characteris- 
tics of “A” and “C". They should be used 
when bending requirements exceed the “C” 
specifications, but are not so severe as those 
which only “A” can handle. 

So far we have covered the grain 
pertaining to sheet stock. Although “C” cut 
is best for deep spars because it will resist 
twisting forces, it was found that such spars 
will have a natural tendency to curve, so 
that it is difficult to make surfaces flat. 
Since it is more important to have a perfect 
aérodynamical line-up than a _ slightly 
stronger construction, we have to be satis- 
fied with spars cut from “A” stock. The 
natural bend on “A” spars is in a direction 
easily counteracted during construction. 
Use “C” stock, by all means, when the out- 
line, such as trailing edge, is of curved 
variety and cut from sheet. Just consider 
in each case which you would rather have 

a good anti-twisting but possibly bent 
spar, or the straight “A” type. 

(To BE CONCLUDED) 


uses 


Above, an example of multiple 
stringer construction. Note the 
smooth lines of the plane. At 
the left, the Good brothers with 
their balsa model controlled by 
radio, which has been a consist- 
ent winner at model-airplane 
meets during the past three years 
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Rails 


Track 


rachloride or 


Maintenance ™ 


ON YOUR MODEL RAILWAY 


EEPING track in good condition is 
K every bit as important on a “tin plate” 
model-railway layout as on a real system. 
Eventually, neglect results in short circuits 
and in the general slowing down of the 
trains and unsatisfactory operation of the 
system. 

Before assembling a layout, pinch the 
openings in the rails in which the pins of 
adjoining sections fit. Use a pair of long- 
nose pliers placed between the opening and 
the bottom of the rail as illustrated. In 
addition, rub down the tops of the rails 
and pins with a very fine grade of steel 
wool. Make sure the track connectors hold 
the sections tightly together. 

Check the insulation of the middle rails 
by connecting two wires to a dry cell, or 
to the transformer. Hold one end on the 
outside rail and touch the other to the 


Using a gauge with '4” steps to stagger the rails 
so the wheels do not bump over all the joints at 
once. Center, soldering feed wires to the un- 
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should be cleaned fre- 
quently by wiping them with a 
rag moistened with carbon tet- 


similar cleaner 


By 
C. ELMER BLACK 


middle rail. If a spark results, 
replace the insulation material 
under this rail at the three 
points where the rail is clipped 
to the ties. 

The most efficient way to 
introduce current into the sys- 
tem is to solder wires to the 
underside of the rails. This 
prevents loss of voltage due to 
poor connections, and on any 
but the smallest layout this 
should be done about every 
five sections. Use red-covered 
insulated wires on the middle 
rails and black-covered in- 
sulated wires on the outside 
rails. The colors make identi- 
fication easy. 
curves, place short 
lengths of match sticks under 
the outer edges of the ties to 
give sufficient elevation to 
allow the train speed to be increased with- 
out the danger of derailments. 

For an extremely smooth riding surface, 
the ends of the rails may be staggered so 
the wheels do not bump over the joints in 
the track at one time. This takes time but 
is worth the trouble. Do not disturb the 
middle rails, which are _ insulated, but 
loosen the clips holding the outside rails to 
the ties and slide one rail forward and the 
other back !,” either way from the end of 
the middle rail. Then retighten the clips. 
At points where switches or crossings join, 
saw off the ends of the track sections 
square, as it is not practicable to alter the 
switches or crossings. 

After the system is in operation, clean 
the rails frequently with a rag moistened 
with carbon tetrachloride or other safe 
cleaning fluid. 


derside of the rails. Above, pinching openings 
in the rails. This creates tighter joints when 
pins of adjoining sections are pushed into place 
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FIVE STUNTS WITH - 


Tiny Homemade Cell Shows 
How Electric Motors Work 


MAKE 
inches in diameter. 


a loop of copper wire, about two 
Pass the ends through a 
large, flat cork and solder them to small 
squares of zinc and copper, respectively. 
When this tiny electric cell is floated in a 
tumblerful of dilute sulphuric acid, current 
flows through the loop and sets up a weak 
magnetic field. Bring an electromagnet near, 
and the coil will align itself and slip over it. 
Reverse the battery connections of the 
electromagnet and the loop backs off, 
turns around to present its opposite 
4 and slips on again. Electric 
V motors apply the same principle. 


m 


f > 
c 1ace, 
\ 
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Simple Meter Is Made 
of Coil and Compass 


WIND a dozen turns of insu- 
lated wire around a cardboard 
ring, insert a small compass, 
and you have a handy meter 
for volts or amperes. A pencil 
sharpened at both ends and in- 
serted in series with the cir- 
cuit, as shown at bottom of 
opposite page, will form a re- 
sistance of graphite to raise 
the voltage range. To increase 
the range for amperes, instead, 
a parallel connection or shunt 
by-passes the meter. At left it 
is demonstrating the surpris- 
ing fact that the size of a wet 
or dry cell has nothing to do 
with its voltage, as shown by 
the compass needle’s deflec- 

tion. However, big cells 
give higher amper- 
age, and last longer. 


Z\ It's Easy To Magnetize 
i Small Pieces of Steel 


UW 


SCREW DRIVERS, scissors, and compass 
needles are easy to magnetize permanently. 
Wrap fifty turns of bell wire around a card- 
board tube of about half-inch diameter. 
Connect this improvised solenoid, or core- 
less magnet, to several dry cells. To mag- 
netize an object, simply insert it in the tube 
for a few seconds while the current is on, 
meanwhile tapping it with a hammer. This 
helps the molecules of steel to disentangle 
themselves and line up in one direction, 
giving the object its magnetism. Soft iron 
cannot be used for permanent magnets. 
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ELECTRIC CURRENTS 





Changing Circuit Gives 
Different Heat Effect 


TO SEVERAL dry connect in 


cells, 





P nononn 
SOOO 





series two coils of fine insulated wire, 
one of fifty turns and the other of 
100 turns. Place a_ chemical-type 
thermometer within each coil and 
read its temperature after current has 
been flowing exactly one minute. The 
100-turn coil becomes the hotter. Re- 
arrange the in parallel, repeat 
the tests, and you will find that 


with this circuit the 100-turn 
coil is the cooler one! { +>. 


coils 


How Temperature Affects Resistance of a Conductor 


CONNECT your homemade electric meter, 
in series, with a small coil of bare wire and 
a dry cell. Heat the bare-wire coil, and the 
current will shown by the 
lessening deflection of the compass needle. 
The resistance of the wire has been in- 
creased by heating, so that less current is 
allowed through. Now substitute a beaker 
of cold, salt water for the coil, and connect 


the wires to metal plates 


decrease, as 


dipping in the liquid. In 
this heating the 


case, 
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salt water will indicate a greater flow of 
current on your meter, owing to lessened 
resistance of the conducting solution. This 
illustrates a general rule of electricity 

that heating a solid conductor usually in- 
creases its resistance, while heating a 
liquid conductor, or electrolyte, usually 
diminishes its resistance. No pencil resist- 


ance is needed, as this is an amperage test. 





Heating the coil of wire increases its 
electrical resistance. At the left, a 
pencil “lead” included in the circuit 
of the homemade meter gives it wider 
range when used for testing voltages 
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HOMEMADE 


“Audio” 


Above, the trans- 
mitter, and at the 
right, the receiv- 
er, both mounted 
upon boards with 
Fahnestock clips 
used as terminals 


All connections are shown and all parts are repre- 
sented in the wiring diagram of the receiver above. 
At right, sender and receiver are set up for use 


204 RADIO 


Telegraph 


NEEDS NO WIRES 


[TH a few 

radio parts you can 

with a new and novel type of com- 
munication system. Dubbed an “audio” 
telegraph because it uses waves that are 
more than 30,000 meters long, the easily 
built hook-up makes it possible to send and 
receive dot-and-dash over dis- 
tances of more than 200 feet without the 
use of wires. 

In the “audio” telegraph the ground 
serves as the connecting link between sta- 
tions, the receiver and transmitter being 
connected to the ground by means of 30 
copper or steel rods driven deep into the 
soil as shown in the photograph below. The 
transmitter consists simply of an eighty- 
cent telegraph key, a house buzzer, a bat- 
tery, and a bell transformer. The receiver 
is an easily wired conventional two-stage 
audio-frequency amplifier connected to an 
ordinary pair of earphones. 

In the original transmitter circuit shown, 


inexpensive standard 
experiment 


messages 
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I mounted the parts on 
a 7” by 8” baseboard. 

It can, of course, be 

placed in a cabinet or 

it and the receiver can 

be housed together in 

a compact portable 

carrying case. When 

buying the bell trans- 

former, which is the 

only critical part in the 

transmitter circuit, 

make sure that it pro- 

vides a 110-volt pri- 

mary and a 12-volt sec- 

ondary. In the actual 

hook-up, the windings 

are used in reverse 

the 12-volt winding 

serving as the primary Follow this arrangement in mounting the parts of the two units on their 


and the 110-volt wind- baseboards. Below, how transmitter, receiver, and ground rods are set up 


ing as the secondary. 
Connections to the cop- 
per antenna rods and 
to the 714-volt battery 
can be made through 
Fahnestock clips 
screwed to the base- 
board. (See next page.) 


TO TRANSMITTER 


B : t s [: t OR RECEIVER 
y : ee Method of Using 
Several Antenna ods 


FRANK TOBIN wo Vege See 











o ANTENNA CABLE 
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A small sujtcase provides a handy carrier for the 
outfit, its| batteries, and the necessary wires 


For thd audio-amplifier receiver, a dual- 
purpose }DS8GT tube is used. The diode 
portion of the tube provides the first or in- 
put stage] the pentode the second or output 
stage. N¢tice that an audio transformer is 
used in the first stage and resistance cou- 
pling is used in the second. 

A smajl 1'.-volt flash-light cell or an 
ordinary |iry cell, and one 45-volt “B” bat- 
tery, provide the current necessary to power 
the receiver circuit. These batteries are in- 
dicated dn the wiring diagram together 
with the focket connections. 

In setting up the receiver and transmitter, 

cd f 
} 





ollow the directions given in the 
drawing. |The antenna rods must be placed 
approximately 25° apart and in a line par- 
allel to the line of the rods connected to the 
receiver. [If a greater distance of transmis- 
sion is defired, use additional antenna rods 
in the trahsmitter circuit and place them in 
open curves facing toward the receiver. 


be sure t 


PARTS FOR “AUDIO” TELEGRAPH 


| tray 


002 mfd., 600 v 
1 meg 
50.000 ohm 
batteries 


RADIO 


i 


is 


| 


An earphone can be used as a public-address 
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NEW DEVICES 


Dial Light for Portable Radio 


CONTRO, 8 of battery-powered portable re- 
ceivers, usually not illuminated, can be 
bathed in light when needed if a small foun- 
tain-pen flash light is fastened to an easily 
made clip screwed inside /the cover. 


New Snap-Button Binding Posts 


DRESSMAKERS’ snap buttons replace con- 
ventional plug terminals on a new light- 
weight, 67'.-volt “B" battery designed to 
fit tiny portable radios. Plus and minus 
buttons are reversed to prevent mistakes 


Tilt-Front Radio-Phonograph Leaves Top Panel Free 


HINGED at the bottom, the entire speaker ward to a position where records can be 
grille on the front of a new console-model easily changed. Besides making the phono- 
radio-phonograph swings out, drawing the graph accessible, the design dispenses with 
turntable and pick-up-arm assembly for- the large hinged top frequently found on 

eonsole-type instruments and per- 
nits the top to be used for vases, 
books, and other decorative or use- 
ful objects. Tuning controls set in 
a panel above the grille are reveal- 
ed when a small double-hinged lid 
is raised and folded back. 
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Tiny Transformer Matches 
Microphone to Amplifier 


SCARCELY two inches long, a new microphone- 
cable transformer for public-address systems at- 
taches directly to the input of the amplifier when 
it is necessary to couple a low-impedance mike 
with an amplifier having only a high-impedance 
input. Two types are available, one having a 30- 
50-ohm primary, and the other a 200-500-ohm 
primary. Each unit is said to be completely 
shielded against hum pick-up. The compact unit 


uses a high-permeability, magnetic-alloy core. 


Knob on Dash 
Controls New 
Car Antenna 


CONTROLLED entirely 
from inside a car, the 
new telescoping car- 
radio antenna shown at 
the right is easy to in- 
stall and operate. Avail- 
able in several models 
for installation either 
on the metal strip divid- 
ing some windshields, 
or on a windshield pil- 
lar or the side of the 
cowl, the antenna is 
controlled by means of 
a knob attached to the 
lashboard. Turning the 
knob raises or lowers 
the antenna to the ex- 
act height desired for 
peak reception. 
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Carrying Strap Is Antenna 
for New Midget Portable 


WEIGHING only four pounds, a re- 


cently introduced portable radio re- 
sembling a miniature camera is car- 
ried by means of a shoulder strap 
containing a specially designed loop 
antenna. The plastic cabinet houses a 
four-tube superheterodyne receiver 
powered by a single, long-life battery. 
A permanent-magnet speaker pro- 
vides good volume and tone. 








LATEST 


Midget-Type Flash Bulb 
Comes in Handy Carton 


PROVIDING a brilliant stab of light, 
a new midget wire-filled photoflash 
bulb is now available to camera fans. 
Only two inches high, the little 
lamps are sold in compact ten-bulb 
packages which can be carried in a 
coat pocket. Each bulb is equipped 
with a bayonet base. In the photo- 
graph above, one of the midgets is 
compared with a 1937-model bulb of 
the same brilliance. The new bulbs 
are scientifically shaped to throw 
an even pattern of light. 
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New Double-Purpose Reflector 


HAVING a removable inner shell, a novel photo- 
flash reflector enables the user to choose between 
two types of illumination when he is making pic- 
tures after dark or under poor lighting conditions 
The reflector has a conventional outer shell of 
highly polished chromium. When it is used alone, 
a wide beam is given off by the reflector. The inner 
shell, with a circular hole at the center, has a rough 

satin” finish. When 
this auxiliary shell 
is in place, the highly 
polished portion of 
the outer shell, under 
the circular opening, 
reflects the light and 
throws a concen- 
trated beam that 
gives the same ef- 
fect as a spotlight. 


Master Foot Switch 


THREE outlets on the electric 
foot switch at the left make it 
useful for many photographic 
jobs. Two outlets in the top, 
which are turned on when the 
treadle is pressed, can be used 
to operate photoflood lamps, or 
in enlarger may be plugged into 
one of them. A third outlet, in 
the end, is “on” permanently 
and is handy for a clock or safe- 
light. A red pilot light makes it 
easy to find in a darkroom. 
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THE CAMERA FAN 


Homemade Photo Match Books 


HOMEMADE match books, with favorite 

snapshots reproduced on the covers, are 

now possible for any amateur who has | 

access to a darkroom. An eastern manu- 

facturer has placed on the market sensi- 

tized cardboard books which can be pur- 

chased in quantities of fifty or more. By 

contact printing, the picture is recorded 

on the covers of the book. After the 

photograph is fixed and dried, the book 

is folded and the matches inserted. Any negative may be printed on these match covers 


~* |Water Runs Film-Tank Agitator 


WATER does the work of rocking a develop- 
ing tank, to agitate the chemicals and insure 
even development, when a new teeter-totter is 
placed under the stream from a kitchen faucet. 
The tank rests on one end of the device while 
water flows into a troughlike compartment at 
the other. When the trough fills, the weight tips 
it down, the water rushes out, and the empty 
trough rises and is filled again. The agitator, 
made of acid-resistant metal, accommodates all 
sizes of roll-film tanks. 


Also Serves 
As Safelight 


COMBINING the 
duties of safelight and 
enlarger lamp, a tinted 
bulb used in a re- 
cently marketed en- 
larger is in direct con- 
tact with the air, thus 
speeding up the dis- 
sipation of heat and 


Graduated Disk eliminating any pos- 


sible damage to the 

Fades Movies film due to overheated 
metal in the enlarger 

A ROTATING disk, gradu- housing. The exposed 
ated from transparency to red upper surface of 


wh 


opaqueness, enables the the bulb gives off a 
home-movie maker to pro- light which, according 
duce fade-ins and fade-outs. to the manufacturer, 
Simply by turning the disk, will not fog even the 
he decreases or increases fastest enlarging 
the light reaching the film. papers. 
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After the title is shot 
upside down, a tiny peg 
is pulled away and the 
reel rolls down the slop- 
ing track. The film is 
turned around when it is 
spliced in place so that 
the title appears to roll 
into view and then stop 





ITLES containing or implying ac- 

tion do much to improve home 

movies, and making them can be 

just as much fun as shooting regu- 
lar scenes, You can easily devise many 
ingenious titles your audience will be 
certain to appreciate. 

Taking a picture of a title upside 
down, then turning the piece of film 
around and splicing it so the action is 
reversed is an old trick, but one for 
which new variations are constantly 
being contrived by 16-mm. movie 
makers. Charles H. Taylor, of Chicago, 
suggests two such variations. 

In the first, titles roll into the picture 
on movie-film reels. To perform this 

stunt, support a yardstick across the back 
of two chairs placed before a plain wall, and 
fasten pieces of‘cardboard to the thin edges 
of the stick. Let the edges of the cards ex- 
tend above the surface of the stick about 
1.” so as to form a shallow trough for the 
reels. The letters, which may be paper, 
metal, or plastic, are fastened to the reels 
with rubber cement, wax, or even chewing 
gum. 

Place the reel or reels, as the case may 
be, so that the desired word or phrase is 
spelled upside down. Elevate one end of 
the yardstick slightly and place a tooth- 
pick or pin tied to a thread in front of the 
reel. Shoot the title long enough to record 
the word, then pull away the toothpick and 
the reel will roll out of the scene. When the 
film has been processed, splice in the title 
backwards. 





A photograph or enlargement of the first frame 
of a scene makes an excellent title background 


PHOTOGRAPHY POPULAR SCIENCE 





Mr. Taylor’s second trick produces the must be done very carefully if they are to 
effect of a revolving reel unwinding film look realistic. 
that moves across the screen to spell out A “‘double-exposure” title can be obtained 
the title. Support a large piece of cardboard by printing (or typewriting) the wording 
across a doorway or between chairs as’ on the back of a photograph made on single- 
shown. Starting with the first letter of the weight paper. Illuminate the title from the 
title, push long pins through 
from the back so they go 
through the track perforations 
and hold the film in place. The 
title must, of course, be upside 
down. 
Wrap several layers of ad- 
hesive tape around a pencil so 
the reel fits on it tightly and 
can be turned from the back. 
Arrange the lighting to cast 
shadows and thus give thickness 
to the letters. Number the pins 
on the back of the cardboard 
so your assistant knows in what 
order to pull them. Shoot the 
title long enough to be read, 
then start removing the pins 
and winding the film onto the 
reel. 
Photographs, magazine illus- 
trations, and even pieces of wall 
paper often provide appropriate 
backgrounds for titles. Some- 
times an exceptional effect can With this set-up, the picture NIAGA 
be obtained by using an enlarge- is photographed; then a title R 
ment of the first frame of the printed on glass is swung in- 
scene. The audience then sees a to position. The words will 
title against an attractive back- be distorted until the glass 
is vertical. Right, action 
ground which suddenly comes is Senibedl tow de dleaee 
can be implie y e 
to life when the words disap- arrangement of the letters. 
pear. Lighting of photographs Here are three illustrations. 


LAKE PLACID 


At left, as the film is 
wound on the reel, pins 
holding the letters in 
place on the cardboard 
are pulled from the rear 
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oo 
BuLs 


CAMERA 


p cTURE 


Arrangement for a "double-exposure” 
title. Printing is on back of’ picture. 
As the back light is brought closer to 
the picture, the latter becomes visible 


front and start the camera; then gradually the background into focus. Remove the 
bring a brighter light up in back of the title glass and continue the scene. Another idea 
so the picture shows through. With ordi- is to start photographing a picture, then 
nary panchromatic film ‘and an exposure swing a glass with the title on it up into 
of f/3.5, a 60-watt bulb in front and a 75- position over the picture. 
watt bulb in back of the picture should be The stop-action technique has many ap- 
sufficient. You can cut down-the diaphragm plications. With this method, a single frame 
opening by using photofloods. If you want is exposed (the camera is set at half speed 
to use an enlargement of the first frame of and the button tapped quickly), then a 
the scene as a background, the picture must _ slight change is made in the scene, a second 
be printed backwards. frame exposed, another slight change made, 
The action in the scene to follow a title and soon. Toys can be made to move about, 
can often be implied by a clever arrange- and people appear or disappear mysterious- 
ment of the letters. Several examples are ly. If this is done carefully, smooth action 
shown. will result. One movie amateur made a 
If you letter the title on glass, actual very amusing film on animals. The titles 
scenes may be used for the backgrounds. were written on a blackboard, and toys 
First focus on the title, then gradually bring pranced” about in front of each title. 
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Stale hypo baths, containing exhausted hardening solution, cause much 
of the annoyance arising from prints sticking to the ferrotype plates. . . 
Do not use heat to hasten drying of prints on black enameled plates... A 
small piece of beeswax or paraffin, dissolved in a few ounces of gasoline, 
is a cheap but good polishing solution. Apply with a small cloth, let dry 
to a matte surface, then polish with a clean, soft cloth. .. Wrinkled 
prints, caused by the wet prints pushing ahead of the roller, may be 
avoided by placing a heavy blotting paper over the prints and holding it 
firmly while rolling... If short of ferrotype plates or time, dry the extra 
prints face down on a towel after washing, then resoak and ferrotype 
them later at your convenience. ... If prints are soaked for about five 
minutes in a ten-percent solution of glycerin, it will give them a more 
pliable “feel” and also reduce sticking and curling. 


POPULAR SCIENCE MONTHLY SHOP DATA FILE 


enanenaeasqoenenenenenenaneesesereeenenent 


a a ee ee ee 


PHOTOGRAPHY POPULAR SCIENCE 








...QNd (78 hatd ro 
choose between then 





‘(AT NIGHT 


ECAUSE Kodak Super-XX Film is about 


four times as fast as ordinary film, it NIGHT SNAPSHOTS 


makes evena beginner anda $1 Baby Brownie 


a capable team for pictures at night. Getting Slnplé as AEC with 
excellent snapshots, under Photofloods, in- 

doors after dark is a matter of using the KODAK 
right film. Be sure to load with Kodak SUPER-XX 
Super-XX Film. You can then, from the very 

first, count on snapshots at night that are FILM 

just as good as those you've been getting _ , a. 


outdoors in the sun. Any camera will do, A. 
just as long as it takes Kodak Super-XX Film. 





A ... load your present camera with Kodak Super-XX Film 


B. .. Use a couple of inexpensive Mazda Photoflood lamps 
in Kodak Handy Reflectors 
Cc ..- Follow the few simple directions in the FREE Booklet 
A few minutes with this helpful booklet and you're 
headed for splendid nighttime snapshots. Photos, dia- 
grams, easy-to-understand directions. At your dealer's 
Eastman Kodak Company, Rochester, N. Y. 
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YOU NEVER SEE HIM__BUT 


SKILL FLIES WITH |; 





'D WALK A MILE 
FOR THE EXTRAS IN A SLOW- 
BURNING CAMEL. CAMELS ARE 


= mR EXTRA MILD BUT THE FLAVORS 


J ALL THERE _ EXTRA FLAVOR 
i 


HE ARMCHAIR above is his cockpit— Miller is a man with the extras—a man who 


but Bill Miller flies as many as 100 planes 
a day. North, south, east, and west from New 


gets the smoking extras, too...in Camels. 
For Camel's costlier tobaccos and slower 


York's LaGuardia Field (air view right) his 
radio control-room directs the flying course 
of American's giant flagships. 

Flier, navigator, engineer, traffic executive 
all in one—yes, flight superintendent Bill 


way of burning give you more than mildness 
—they give you extra mildness and coolness 
with a flavor that holds its appeal right 
through the last extra puff. Camels also give 
you extra smoking per pack (see right). 


GET THE “EXTRAS’”—WITH SLOWER-BURNING 


CAMELS_ 


_ THE CIGARETTE OF 
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HIS EXTRA 
YOU EVERY MILE! 


i Airlines 
M H. MILLER—Flight Supt., American 
WILLIA ' 





In recent laboratory tests, CAMELS burned 
25°. slower than the average of the 15 
other of the largest-selling brands tested— 
slower than any of them. That Means, on 
the average, a smoking p/us equal to 


5 EXTRA SMOKES 
PER PACK! 





LAW 


SAOIGE Crs a 


TURKISH L D 


OMESTic 
BLEND c 





COSTLIER TOBACCOS — 
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When you’ve got to get there—depend on 


“PRESTONE” Anti-freeze 


RADE.MARK 


Fire Departments use 
“Prestone” brand anti- 
freeze because it will not 
fail. It has proved itself in 
more cars than any other 
brand of winter protection 


' 
ever made . 





Ambulances and doctors’ 
cars “get there” with “Pres- - 
tone’ anti-freeze...the 
winter protection that ban- 
ishes freeze-up, boil away, 
foaming, fumes, rust and 
corrosion, One shot lasts 
all winter! 








Police Departments rely on “Prestone” anti-freeze. 
So do the armed forces of the United States Govern- 
ment. “Prestone” anti-freeze is made to an exclusive 
formula, GUARANTEED IN WRITING. See your dealer. 


ft adhe TL ’ egistered trade-marks of 


Nat cays iv, ine. 


“YOU'RE SAFE AND YOU KNOW IT” | 
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Old Bill says 


RECENT TEST given six toolmakers to 
4 determine the exact size of a commercial 
gauge in ten-thousandths, with all men using the 
same micrometer, resulted in six different 
dimensions. Precision without skill is going to 
be one of industry's problems for some time. 
Some means to filter the compound is im- 
perative to meet today's cylindrical grinding re- 
quirements. It is the only way to avoid those 
lines which, although quite invisible to the 
naked eye, detract from the perfection of the 
finish. 


If | were forced to decide on a certain con- 
struction of die set, among the various designs, 
I should select one with two leader pins plac ed 
diagonally. 


Since spot-welding is so commonly employed 
and the necessary equipment is now so reason- 
able in cost, why not use more cheap steels for 
shanks of end mills, counterbores, reamers, and 
the like? 

It is modern practice to bevel the end of 
a plug gauge and grind a '‘4" width 0.001" under 
size. This is a safety measure for both gauge 
and operator. 


The proper metal-cutting band saw in a good, 
modern machine will cut 1" thick tool steel, 
cold-rolled, and cast iron at the rate of 1", 
134”, and 334” per minute, respectively. 

Two bench-type, auntomatic-feed threading ma- 
chines, side by side, prove profitable for identical 
thread production or when a part involves two 
different pitches, or a left- and a right-hand 
thread. The operator need take but one step to 
load one machine while the other cuts. 

The latest technique in threading rough alloy 
steels with chasers, generally speaking, is a 
l0-deg. chamfer angle, 10 percent more face 
grind than formerly used, together with the 
highest quality lubricant, and the highest speed 
that will not generate heat. 
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@ Motorcycling opens up a whole new world 
of fun and excitement for you. And a 1941 
Harley-Davidson will make your dreams of thrills 
and adventure really come true! Glorious zoom- 
ing power and rugged dependability to take 
you any piace you want to go — anytime. Yes, 
and plenty of good times with other riders on 
club runs and gypsy tours, at races, hillclimbs 
and other exciting events. See your Harley- 
Davidson dealer — get the thrilling story of 
motorcycling, the world’s great- 

est outdoor sport, and ask 

about his Easy Pay Plans, 

Mail coupon NOW! 


HARLEY- paveesen moves co. 

Dept. PS, Milwaukee, Wisconsin 
Send FREE copy a big 24-page ‘‘Enthusiast’’ 
magazine filled with thrilling motorcycle pictures 
and stories. Als iterature © 1941 Harley- 
Davidsons. Stamp is enclosed for mailing cost. 

Name 


Address 
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HOME CRAFTSMAN 
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How to 
give a good 
rub down! 


Fine abrasive mixed with 
or oil, can to rub 
final coats ot enamel, lacquet 
material, to produce an 
or special effect. 1 his 
of the many polishing 
operations you can do by mixing 4 
little ¢ arborundum Brand Silicon 
Carbide or Aloxite Brand Aluminum 
Oxide Pow der with water or oil, ane 
rubbing the work with 1. 


The illustration 
down a spray® d lacque 
a cloth of telt pad and reduce the 
pressure towards the end of the fin- 
perauon. Then polish with 
This produc es a fine 
helpful 
booklet 


pow der, 


oe 
water be used 
down 
or other 
even texture 


is only one 


to rub 
Lise 


shows how 
r surface. 


ishing © 
a woolen cloth. 
satiny Many 
hints are give" in 
offered below. 


more 


gi ss. 
the 


dealer OF mill supply. 
complete line of 
ndum m ade abrasive>; 
& " wheels and 
the home 
ps, tor 
valuable 


abrasive proc 


hardware 
you 


Ask your 
house to show 
Carboru 
sharpening 
other abrasive 
craftsman Send 
souvenir sharpening 
illustrate d manual of how 
ucts can save time 
and help you ° cARBORUNODUM 
beer work. ~<a 


stone 


v 


THE CARBORUNDUM COMPANY 


Niagara Falls, N. ¥ 





Blueprints 
Solve Your Gift Problems 


IFTS y P 
G you make in your home workshot 
< mp 


are always pri: 
ey. ized ¢ y 

than t = a great deal m . 
mama age bought at a store. Whether wit 
eae ; construct furniture, toys lh 9m 

yré _ @ , y5, dels 
sls 6 aphic equipment, or nov Ities pene 
plans will help you elties, our 


selves make The blueprints them- 


sarge gg A _ ellent gifts for men and 
ra ate 8 e to make things, and those 
below with an asterisk (*) in th ‘list 
are pi e ' 
purpos ure particularly well suited f a 
se : . 

-- ". se. Approximately snmantetdin r this 
»stions are _ feta y-five sug- 
ae wy are given. Our complete bl . 
st will be sent free ylueprint 
self-addressed, stamped 


TS FOR 


. ighs 


upon rec eipt 
envek ype. 


of 


GIF 
" ony 


8-359-R 
*| GREAT R TTRIIc 
2T4-R REPUBI 


Dressing Table 


Sto 


tbinets. Priscilla and 


. Moder 
(Continued _ 


31 
on page 222) 
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A mechanic is known by the tools he uses 


WOULD yo he proud, or embarrassed, to show a prospec- 
tive employer your private workshop or work-ben¢ h — where you 
“experiment,” build models, “gadgets,” practical devices, keep 
household equipment in repair . .. where you add to your me- 


a 


chanical training toward greater earnings? ¢ Begin with your 
files. Are they cheap, little-known brands? Are they battered and 
worn? Nicholson and Black Diamond Files are the pride of skilled 





mechanics. Their superior performance far outweighs their small 


as 


extra cost. ® Nicholson — largest file manufacturer in the world 

makes more than 3000 kinds, sizes and cuts of files, including 
many special-purpose files—such as Die-makers, Aluminum, Die- 
cast, Brass, Foundry, Long Angle Lathe, and Stainless Steel. 
Good hardware and mill-supply dealers carry a practical variety. 


= THESE | — 


“Saw Fites @uUSEFUL®> 


are now being widely featured by hardware dealers. Left—SLIM 

TAPER SAW FILES (triangular) for hand-«aw sharpening and 

many other uses. Above HANDY FILt two files in one! Single- 

cut on one side; double-cut on the other—for both smooth and rough 
— i 


—-_ = filing jobs. Rounded flat hang-up handle. Files Cellophane-wrapped 
ae, Both these items obtainable in either Nicholson or Black Diamond brand. 


a 


NICHOLSON FILE CO. 


19 Acorn St., Providence, R. |. 
N | a O [ S N Send free book, “A File for Ee ery Purpose.” 


Name 


FOR EVERY dis iddvess 
O's<"0 
2U.s.a.% 
PURPOSE MADE NUS A 


DECEMBER, 1940 


Ces ee cee cme cme exe ame can ous om aed 








ECTRICAL sooxs 


at Thi] 
wii * Stil 
{til 


al: 


4 fupped 
FREE 


FOR EXAMINATION 
MODERN 
moLuouee mADIO 
ot ul DING R 
Ss AND raLeyiion 


=| = 


¥ Sewn, se a 
vered i t es 





For 
Beginners 
and Experts 





BIG FIELD! Big Demand! 
Big Pay! : are urwe 


SEND 
NOW 


AMERICAN TECHNICAL SOCIETY 
(Publishers—Home Study Courses) 
Se eee eee ee eee ee eee eee 








American Technic 


ITS FREE 


\ “The Wonders of Modern Chemistry” 


iysteries of chemi- 


st Society, Dept. E920, Drexel at 58th St., Chicago 
free NEW ‘ 1 Ble y 
”W 


THIS FASCINATING 


NEW BOOK 


Explore the 

nce ze 

rform the thr 
i 


ribe 


Price § os . 

SEND FOR YOUR 
FREE COPY 
ateeming, ° pore 


THE PORTER CHEMICAL COMPANY 


44 Prospect Ave., Hagerstown, Md. 


| Mf 
nil AR I 


Suggestions for Gifts 


(Continued from page 220) 
Sewing Table, 1 

Silver Chest 256A 
Small Early Colonial Pine Chest 
Te ephone Table and Stool, 18 
Tilt-t Table. 140 


Uphols tere i Stoo 


Stand 


OSA 


240A 


GIFTS FOR BOYS 


Pir ite Galley, 20” hull, 44 15-R 
"qhassis of pruce and pi 


yng 
long 


MALEK 


ink const 


‘Brig ae 
ser Ship i ‘Bottle. 
iser U.S.! 


trie ¢ 


283 
BU ( *KEVE STATE 19 
4S-R 

nd Turned Box 


GIFTS FOR GIRLS 
J - Hy 1 Glass, 288A 
: 


ire 


: del) 
can Desi 


me Jewelry, 


eys Toy. 248A 
with Contr 
OA 
B iy Per 
Ele ich LOZA 
F I r ur Other Toy 
HISPANIOL A. 
e Is 
T 


Mexican 
T Lath 
Walkir 


GIFTS FOR Pores | FANS 


Photo Equi 

if (16-page 

ographic Press 7 
Str tighter er 


Refiecti 


pensive 


ourse 


POPULAR SCIENCE MONTHLY 
353 FOURTH AVENUE, NEW YORK 


the blueprir 
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Joins These Other 
atlas TOOLS 


10” ‘LATHES 


Acclaimed every- 
where for accuracy, 
versatility, and sen- 
sible low prices. 
Start ot $99.75 less 
motor. 


DRILL PRESSES 
Floating drive spin- 
die design with 
SKF bearings. 4 
sizes, 4 prices from 
$17.25 to $44.75 
less motor 


All the precision and power of 
larger machines built down to 
scale for work within 7” stroke. 
$245 less motor. 
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For the First Time! 


A Popular Priced 
PRECISION 


MILLING 
MACHINE 


$175°° and up less motor 


Shown is Model MF with Change-O- Matic Feed 


Simply turning knob gives choice of Four Feeds 


Ir S the biggest news of the season! For the first time in machine 
tool history you can buy a compact, precision bench Milling 
Machine as low as $175! Modelmakers, inventors, experimental 
shops, and all types of metal working shops will find many uses 
for this rugged, accurate, efficient machine. 

It handles the full range of milling work from slabbing and 
facing cuts to end. milling, keyway cutting, finishing, and layout 
work. Table working surface is 4'2"°x 18", longitudinal travel 12” 
(manual) or 10” (with “Change-O-Matic” feed), cross travel 312", 
vertical travel 6”. Timken tapered roller bearings give you 12 
spindle speeds between 54 and 3225 RPM. Overall dimensions 
2542" x 322" x22" high. Operates from 1/3 HP 1740 RPM motor. 

These are just the highlights. For full details see your Atlas 
dealer and send the coupon to reserve your 1941 Atlas Catalog. 


TLAS PRESS CO. kistanazoo, micu: 
athe 
at Wabash 

1308 12a, 

eraser 


ATLAS PRESS CO., 1255 N. Pitcher St., Kalamazoo, Mich. 
Please put my name down to receive your new 194] 
Catalog on: 
New Milling Machine 10” Metal Lathes 
Drill Presses 6° Metal Lathes 
LJ Arbor Presses 2 7” Metal Shaper 


Nome 
Address 


City and State 











By FACTORY Methods 


Regardless of the car you want 

to repair, MoToR’s new Shop 

es ; Manual will show you the fac- 
Official — fl tory-<correct way to do the job! 
FACTORY | ros" Gives official manufacturers’ 
| data needed by every mechanic 

Books R } yw for overhauling or adjusting every 


American automobile made since 


Covering 1 1934. Lsed daily by thousands 
ALL Cars } | . ! of repaip shops, students and men 
1935-1941 eo who like to “fix their own.” 
Inclusive =~ $00 BIG 8% x 11 PAGES — 800 
PHOTOS, DRAWINGS, CHARTS, TABLES 
— Give Nearly 200,000 Vital Facts On: 


Engine overhaul —- Electric system — Fuel system — 
Cooling system — Clutch — Transmission — Universalis 
— Rear End — Wheels — Brakes — Front End — Shock 
Your Money Back absorbers — Steering — ignition timing — Lubrication — 
. Valve adjustments — Engine specifications and clear 
if not ances — Generators — Starting motors — Starter 
Satisfied controts — Carbureto? adjustment — Automatic chokes 
— Gasoline gauges — OW fitters — Cylinder head tight 
ening — Gener ator controis — Clutch boosters — Head 
lamp adjustment—Brake boosters— Wheel alignment 

—and hundreds of other detaied subjects 


MeToR. Book Department, Room 2500, 572 Madison Ave, New York 

Please rush me copy of Molo s 194) Factory Shep Manual | will pay postman $3 plus 2 few conte 
detvery charge but ts understood that if book does met satisty me | may return it withen ) days 
and om its original conditien and heve the $) purchase price refunded ommedcately 


WAME 


ADORESS 





NEWEST- MOST IMPROVED- 
MOST ADVANCED 

10° TILTING 

ARBOR SAW, 


vs this Saw and the full 


for your free copy. 


DURO METAL PRODUCTS CO. 


DEPT. HHI2 2649 N.KILDARE AVE.CHICAGO, ILL. 


1940 Home Work hop Index 


POPULAR 
SCIENCE 


Now Ready! 


HE 1940 Home Workshop Index lists 
time item that has appeared in this de- 
partment in all twelve issues of this year, 
including the present one. It forms a ready- 
reference key to approximately 900 closely 
packed pages of information on the use of 
tools and materials, home repairs, new shop 
ideas, painting, radio sets, automobiles, 
boat building, chemistry, microscopy, as- 
tronomy, and other service material. 

Get a copy of the Index at once, and you 
will save yourself hours of searching 
through old magazines for information to 
help you in your work. You need not fill 
out a coupon or write a letter. Merely 
address Popular Science Home Workshop 
Index, 353 Fourth Avenue, New York, and 
inclose 10 cents together with a legal-size 
(No. 10) return envelope addressed to your- 
self. There are still a few copies of the 1939 
Index available, so please send 20 cents if 
you wish the Indexes for both years. 


Layer of Paraffin Keeps Air 
from Left-over Paint 


TO SAVE a small quantity of left-over paint 
or enamel for future use, transfer it to a 
jar, tumbler, or ordinary tin can from which 
the top has been smoothly removed, and 
pour a thin layer of melted paraffin over the 
surface. Let the jar or can stand undis- 
turbed until the paraffin cools. No air will 
penetrate the paraffin covering, even if it is 
only ',” thick, and the paint will keep per- 
fectly. 

The paraffin can be removed by gently 
warming the side of the jar or can under 
hot water and lifting out the disk of par- 
affin with a nail or pointed stick.—-H. T. 
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Play Safe with /PRESTONE” ANTI-FREEZE! 








NO FREEZING - NO FUMES - NO BOIL AWAY 
NO RUST - NO FOAMING - NO CORROSION 


One shot of “Prestone” 
brand anti-freeze lasts all 


winter. It’s made to an exclu- 


sive formula. GUARANTEED 
IN WRITING. See your dealer. 
The words “Prestone”’ and “Eveready” 
yistered trade-marks of PER 
rbon Company, Ine GALLON 











FREE to CASCO USERS 
..the first Project Service 
by FAMOUS DESIGNERS 


24 original projects to 
build in your own home 


workshop 


* GILBERT ROHDE, 
noted industrial de- 
signer whose successful 
“modern group” of 8 
associated living room . 

pieces is continued. + RUSSEL WRIGHT, 
specialist in design for 
the American home, 
creates, for Casco, new 
projects in the modern 
manner. 


* HERMAN HJORTH, 
well-known author of 
woodworking books. 
His new “traditional” 
projects are authentic. 
om i —_ 
TOP wasting good workman- | | @ 
ship on poor design. Build 
professtonally planned projects! 
Casco Projects are sponsored 
by Casco Powdered Casein Glue, 
the standard for heavy-duty wood 
gluing. 10¢ to 65¢ at Hardware, 
Paint and Lumber Dealers’. 


—— 


fe ae. ‘ 
| ast 


eres ate ote 
‘ ATER - aENSTANCE 


SEND FOR THIS FREE BOOK 


16 pages. Illustrates all the 
1941 Casco Projects. Tells 
how to get free working plans 
through each purchase of a 
25¢, or larger, can of Casco 
Glue. Includes other helpful 
home workshop information. 
asa sae ees eS 
CASEIN COMPANY OF AMERICA, Dept. PS-1240 

350 Madison Ave., New York, N.Y. 


Send me a copy of the new, free **CASCO PROJECTS” 
by return mail. 


Name 





Address 








City State. 
stick coupon on penny post card. ————e 





oe Save 2C... 


P I 


/°R 
220 


How to Wipe Wet Negatives 
Without Scratching Them 


ALTHOUGH cotton is often used for remov- 
ing excess water from negatives, swabbing 
them with tufts of cotton held in the fingers 
may cause scratches on the soft emulsion. 
A better method is to wind the cotton 
around a tapered dowel, as shown. The wet 
cotton adheres to the stick. 





Film Handle 


MINIATURE 35- 
mm. double-frame 
film may be stored 
conveniently in the 
original cans with- 
out danger of fin- 
ger marking or 
scratching if it is 
first rolled around 
a cork and secured 
with a rubber 
band. The cork 
serves as a handle. 











Unbreakable Stirring Rods 


Rops for stirring 
and crushing pho- 
tographic and 
other chemicals can 
be made from ordi- 
nary five-cent plas- 
tic penholders. Cut 
a short piece from 
the large end of 
each in order to re- 
move the portion 
that is drilled out. 
These stirring rods 
will not break and 
are not affected by 
the chemicals. 
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| New Drill Press 


1S COMPLETE SHOP IN OWE TOOL ! 


“ Delta Drill Press is -— tools 

in one—Performs Efficiently: : 

and Metal Drilling, Sanding, Routing, 
Mortising and Grinding. 


New 14 


@ Every workshop can use this new versatile Delta Drill ! 
Press. It takes drills up to 14” in diameter; also takes all : 

standard wood bits with 14” shanks; and can be used for 

boring holes up to 2” with standard multi-spur bits. With 

proper Delta attachments, this drill press becomes an effi- 

cient mortising machine, making square end mortises 4” 

to }4” wide of any length — also sander, grinder and router. 

Thousands of craftsmen say it is the most useful tool in 


their shop. 


HAS MANY EXCLUSIVE FEATURES 


Here is the only drill press that because of exclusive 
patents gives you the combination of BOTH Self- 
Aligning Drive and Free Floating Spindle that guar- 
antees accurate alignment. Other features include: 
“Sealed-for-Life” Ball Bearings that require no lu 
brication for the life of the bearing; Graduated Quill; 


Adjustable Depth Pointer; Tilting Table with Index SEND FOR CATALOG 


f Delt: 
Pin and many others. For the complete story, speci- oe Dots 








fications and low prices, see the latest Delta catalog. Bp yen me 
with new projects 


ng drawings 
nstructions 


Piece. 
INSIDE SECRETS OF DELTA QUALITY 
“Dynamic Balancing” 


rev ving parts, 





ELTA™ 


a AVENUE 
E, WISCONSIN 


T VIENN 








600-634 EAS 


MILWAUKE 


DELTA MANUFACTURING COMPANY 
600-634 E. Vienna Ave., Milwaukee, Wis. 


Gentlemen: Send me the latest Delta Catalog listing the com- 
plete line of Delta Lathes, Cir ar Saws, Band Saws, Jointer 
scroll Saws, Shapers, Sanders, and Drill Presses 


I enclose 10c (stamps or coin) for which please send m« 
new Delta Project Book No, 7, 


DECEMBER, 1940 
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HOTOGRAPHS f 
traordinary ) 


New York night scene taken through a pinhole iris used with 
a Zeiss Tessar Anastigmat lens; 15 minutes on Super-XX film 


Manhattan. 
rear element 
lisk of black 

1d the 
The 


lisk was dropped into the lens barrel and 
held flat by replat ing the lens element. This, 
in effect, provided a new diaphragm stop 
equivalent to f/531. The lens 
Zeiss Tessar Anastigmat, f/4.5. 


used was a 


TAPE PROTECTS FIGURES 
ON A DARKROOM SCALE 


AFTER a darkroom scale has been 
in use for a time, the division marks 
and figures engraved on the beam 
are likely to become indistinct be- 
cause of unavoidable’ corrosion 
caused by some of the chemicals 
This can be prevented by cov- 
ering the face of the beam with a 
strip of transparent tape, 
which will not interfere with the 
movement of the sliding weight. If 
the tape becomes worn, it may be 
replaced with a new piece.—K. M. 


usec. 


cellulose 
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with G-E Mazpa Midgets 


.. » for crisp, clear snaps of precious scenes 


® Thanksgiving, birthdays and many other occasions cry for snap- 
shots! Flash them... before they can get away...with Midget 
G-E MAZDA Photoflash Lamp No. 5. No larger than a golf ball, NOW ONLY 
G-E No.5 is grand in the new low-cost synchronized flash cameras. 

It’s sensational in new “directed flash” reflectors for synchro- 

nizers. Plenty of light is available so you can stop down for 

extra detail and depth. And when it comes to convenience, G-E 

No.5 is a wow! You can put up to 30 in one suit-coat pocket. EACH 
There is no need to be out of bulbs when that “prize” moment 
comes along. Get a supply of G-E MAZDA Mighty Midgets now, 


so you'll be ready for these shots that come but once a year! Aah your Goate chew 


new quantity prices 


Movie makers: G-E MAZDA 
Photoflood lamps are just what 


GENERAL(@)ELECTRIC [ReGen 
color. New low prices .. . 


MAZDA PHOTOFLASH LAMPS G-E No. 1,15c...G-E No. 2, 30¢ 


DECEMBER, 1940 





Lx<..! “yf 
on 
? 


Movie Opportunity 
No, 414 


Don’t envy the family witha 
Filmo—BE ONE! Filmo fun 
never “‘runs out'’—never 
grows old. There is always 
something happening of 
which you want a moving 
picture—and you'll be 
proud to show the fine 
movies you make with a 
Filmo. 

With the palm-size Filmo 
8, it’s easy and inexpensive to take fine movies. Just 
press the button, and what you see, you get, in black-and- 
white or full, natural color—even in slow motion! 
Newsreel-length scenes cost no more than snapshots. 


Precision-built by the makers of Hollywood's pro- 


fessional movie equipment, Filmo 8 is a basic camera 
that meets present and future needs, See it at your 
dealer's. Start now on the most intriguing of hobbies 
Bell & Howell Company, Chicago; New York; Holly- 
wood; London. Established 1907, 


A 





pa 
ys Only a Filmo 8 Offers All These Features . .. 
‘@& @A lifetime guarantee! 
®* Drop-in” threading ... no sprockets. 
@ Built-in mechanism for slow-motion 
and animated cartoon filming. 
® Automatic sealed lubrication ... no 
oiling 
@ Adaptability to grow with your skill. 


$4950 


Others to $140 





Makes Movies at Snapshot Cost 








For those who prefer the 16 mm. movie camera, Filmo Auto Load, priced from $115 
MAIL COUPON FOR FREE MOVIE BOOKLET 

BELL & HOWFRLL COMPANY 

1837 Larchmont Ave Chicago, Ill 


16-page booklet telling all about Filmo 8 mm. 
new 16 mm. Filmo Auto Load, 


Send free 
Movie Cameras 


Name 
Address 


City 
PRECISION-MADE BY 


oll € Howell 


Looped Wire Prevents Loss 
of Camera Cable Release 


MANY a photographer has suffered the 
loss of a cable release. After one such ex- 
perience sixty miles from the nearest cam- 
era store, I determined it would never 
happen again. I simply made a loop on the 
end of a wire large enough to fit the body 

of the cable re- 
lease, but too small 
to slide over the 
metal end. The 
wire was then 
passed around the 
barrel of the lens 
and attached to it- 
self by another 
loop. The attach- 
ment is shown in 
position at the left 
Any type of wire 
that is thin and 
strong may be used 
for this.—F. C. 


Stamps Copied Actual Size 
Without Use of Camera 


STAMP collectors desiring actual-size re- 
productions of postage stamps will find the 
following method much easier and cheaper 
than photography: Cut from glossy contact 
printing paper a rectangle slightly larger 
than the stamp. Place the face of the stamp 
next to the glossy side of the paper and lock 
in a printing frame. Expose and develop in 
the usual way. You will have to find the 
correct length of exposure by experiment 
Then repeat the process, using the dry pa- 
per “negative” instead of the stamp. The 
result is superior to a photograph in that it 
shows paper variety, watermarks, and thin 
JOSEPH F. DILLON, JR 
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Y 32 page booklet tells 
how to go about mi 
F croscopy as a hobby 
describes Bausch & Lomb 
microscope equipment tor 
the amateur. W rite for your 
copy. Model R Mucroscope, 
with case and 455-page book 
$21.00. Other microscopes, | 
$14.50 up 


i. & Lomb 373 Bausch St., Rochester, N. Y. 


BAUSCH & LOMB 
60 POWER TELESCOPE... $919 19 


VARIABLE EYEPIECE 20X-—40X-—60X 
NN EW ] Three telescopes in one. 3 different ma 
® 2) power for ultra-bright images with 40 anc 
extra long range. Guaranteed to bring distant objects, 
eople, sports events, ships, moon, stars, 
) times as 





w) power for 


Most po wer tel  ennde fa ~ 
anywhere near th e mon 
th am @ fest fe length Ma — s f 
sections ae tions je 4 
made. Pro mpt ahi mont 


BROW wwscéee c PEC v 


& : J Chemical = FREE. 
/4 40 Big Bargain Pages 

Of Laboratory Supplies, Apparatus, 

Chemicals, Scientific Books, Tele- 

scopes, Microscopes, Biological Needs. 

4" Save Money! Buy direct. Send Now. It's 

FREE. Full of Bargains & valuable infor- 


mation. 
J. 8. WIN MFG. CO., Dept. 112,124 W. 23 St. aT 


ctiv * 
pe. American 


eapuntent 4 


o 9 
, Dept. 612. tik 27th ‘st “New York, » N. ¥. 





SLC TRIAL PS 7 7 
XPERIME NTAL KIT Peres ee 


Wire up mile are re WZ Away. ey 


’ , Xmas Special | eS 
‘ 110 4 ih power 25. Piece DeLuxe 
Kit and 3 3" Etectrical Books 
7 i ’ k 
/ iH } h Complete were 1% 
ELECTRICAL SALVAGE co., en 524-D-1 Lincoln, Nebr. 


BUILD A MIDGET CAR OR SCOOTER | 


pa SPE IALIZE IN WHEE! ons ENG INES. 
ET Scooters We 


Car or Scooter 
Outfit is an Bild 


“Ur- 
ideal Xmas Gift OwnDevices. ond gs North Parkside, “Dept. Ps: 12, Chicago 


Turn Trees Into 
Fae Y Money withia Belsaw 


Page Sey Meek! quiets sande in 
2 M 


ant —_ cat 
K NEW IMPROVED “1941 MODELS ‘ 
BELSAW mcH. CO., 3542X-1 Main St., Kansas City, Mo. 


Prin 


Cards, ots ationery, circulars, tags, labels, advertising, etc. 
e money. Print for Others, Big Profits; e asy rules 
Will « go popu ar Rais ed Printing like 
26, Senior outfits $17 and up. Send fc 7 free catalog and all 
details. KELSEY, | inc. v 33, Meriden, Conn. 


MENDS Mi MOST ANYTHING 


» holds tight, is extra strong. You can 
most anywhere { pt. to 1 gal. cans or 
tles, FREE: sx nd pe pe 

etter Results with Glue — — 


Sales Co, 404 Light St. Balt 


+ ‘ 
AN ELEPHANT FOR STRENGTH 
DECEMBER, 1940 "le 


ifications. | 


| 





DISGUSTED 


WITH YOUR PRINTS? 


" 


Send for this 
FREE BOOKLET 


There’s no need for you ever to 
be disappointed with your still or movie pictures! 
This free booklet explains, in plain, understand- 
able language, how you can get sharp, correctly 
exposed pictures every time you use your camefa. 
It tells why you so often get poor pictures... and 
shows how you can avoid picture disappointments, 
due to incorrect exposure, simply by using the 
compact WESTON Exposure Meter. Every begin- 
ner or occasional photographer should have a copy. 
Send for yours today; or, have your dealer demon- 
strate the WESTON Meter. Weston Electrical Cor- 
poration, 622 Frelinghuyven Ave., Newark, N. J. 


FT Bass FOR HIS 
ey RGAINGRAM 5 Hew 


Fascinating collection of thousands 

of bargains in 8-16 and 35 mm SILENT AND 

SOUND equipment Get your free copy 
by writing to Department PS 


THI for PLEASURE 

or PROFIT! 
WORLD'S GREATEST GUN CATALOG! 
Stoeger's 1941 Edition. Only complete gun 
tool section tor amatew and professional 
Finest hand teots All American — most import 
o¢ Guns, Accessories, LATEST REVISIONS & 
PRICES Ballistics, Restocking Reloading AX 
Gun Parts, Stocks Barrets. Targets, Shooters 
articies ete Send a Dollar Bill, check com 


6,000 
PICTURES 
™ © oF stamps for this 512 Pag colwme 


STOEGER pe CORP. 


507 FIFTH AVE. (4+ 42 NEW YORK, N.Y 


ry 


PAGES 
17,000 
ITEMS 


Vhe 7 JE 
SHOOTERS B/BLE 











Soldiers in Overalls 


(Continued from page 88) 


GONG 


Makes Photography | 


maintenance battalions or regiments at- 


tached to each field army. 





MORE FUN 


“NEW ARGUS 
Colorcamera 


Makes Superb Results 
Certain at Amazingly 


LOW COST 


@ To get a new thrill out of photog- 
raphy,turn to color. And turn to the 
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NEW MODEL A3—Some as Colorcamera but with extinction-type 
exposure meter. Some lens, shutter speeds, case, etc. Price . . . $15 
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The Motor Transport Service, a branch 
of the Quartermaster Corps, is responsible 
for the maintenance and repair of all the 
Army’s motor vehicles except tanks, scout 
cars, and tractors used to haul artillery. 
That's another big task. Even our small 
“streamline” divisions include in _ their 
equipment 1,357 trucks, trailers, passenger 
cars, and motor cycles. 

The job of the Motor Transport men is 
to get spare parts and do repair work as 
far forward toward the fighting line as is 
possible—to keep vehicles working where 
they are most needed and to keep them 
from drifting back to the base for repairs. 
There is a motor maintenance platoon in 
the headquarters or service company of 
each regiment. In the headquarters com- 
pany of the quartermaster battalion of 
each division there is a light maintenance 
platoon, which probably soon will be in- 
creased to a company, which supplies 
parts and gives technical advice to the regi- 
mental platoons, but does as little mechan- 
ical work as possible. The divisional pla- 
toons are supported by light maintenance 
companies, which have truck shops equipped 
to do jobs such as welding and cutting, 
frame straightening, brake relining, bat- 
tery charging, and valve grinding and seat- 
ing. There also are maintenance com- 
panies attached to each army corps, and in 
war there would be a heavy maintenance 
company, equipped for major repairs and 
overhauls, with each field army. 

Any soldiers or civilians who had doubts 
about the deadly effectiveness of mecha- 
nized war weapons lost them suddenly on 
the day last spring when the 2,000 tanks the 
Germans had massed near Sedan blasted a 
wide and bloody lane through the French 
defense lines and made it possible for the 
German Army to win the stupendous battle 
of France. That shattering, pulverizing at- 
tack by Mars’ mechanical monsters brought 
to terrible maturity the mechanized war- 
fare which had been born on a misty morn- 
ing in 1916 when the British sent their first 
awkward and undependable tanks lurching 
over the shell-pocked Somme battlefield. 

To win in the intensified lightning war- 
fare of today an army must have fighting 
machines, and it must have soldier-mechan- 
ics who have been trained to keep the ma- 
chines running. There aren't any soldiers 
who are more vitally necessary than the 
soldiers who wear overalls. 
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SYNCRO JIG SAWS 


Make Ideal 


CHRISTMAS GIFTS 


Make a gift that will last indefinitely. Here 
is a working tool to gladden the heart of any 
man or youth who enjoys the thrill of useful 
construction. Make model boats, plaques, 
maps, puzzles, household novelties; any kind 
of scrollwork, marquetry or inlay. 
For model builders, cabinet workers, sign builders, hobbyists, home furniture build- 
ers. Cut fast, with smooth edges. Electro magnetic powered, requiring no motor. 
Is safe, efficient, economical. Delivers 7200 cutting strokes per minute. Plugs into 
light socket. No rotating parts. No oiling. Accidental injury to user impossible. 
Handles veneer, plywood, bakelite, masonite as well as wood. Throat clearance of 
models 8”; 1314”; 16”. Sold by your favorite dealer. 
Every saw comes complete with a quantity of blades. 
Tool craft jig saw plans; project kits, Cut out maps for jig saw puzzles; and many 
other helps for the home worker are fully described in Syncro catalog B 40. Send 
for it today. It’s free. 


Make This Christmas A Happy One, With Syncro Gifts. 
SYNCRO DEVICES, INC: 743 Beaubien St. Detroit, Mich. 
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He Invented the World's 
Deadliest Rifle 


(Continued from page 71) 


meeting was an offer to turn Garand loose 
in a room at the Bureau of Standards and 
let him prepare a working model of his gun. 
The salary was just half what he was receiv- 
ing as a skilled machinist. But he jumped at 
the chance. 

For eighteen months, Garand buried him- 
self in the room set aside for him. At the 
end of that time, his gun was finished. But 
so was the World War, and the demand for 
machine guns was at a standstill. However, 
the U. S. Army had become interested in 
developing a light, semiautomatic rifle, a 
sort of compromise between a machine gun 
and a Springfield rifle. Garand moved to 
the Armory in Massachusetts and tackled 
the job. 

That was twenty-one years ago. Ever 
since, the struggle to make this radically 
new weapon simple enough, strong enough, 
and light enough, has continued. These 
three problems were in the back of Garand’s 
mind night and day—-when he was work- 
ing, lying in bed, playing table tennis or bad- 
minton or horseshoes. Often he came down 
to the Armory on week-ends and in the quiet 
of the great brick buildings wrestled with 
the toughest riddle of all, cutting weight to 
a minimum. 

There were many times when Garand 
was positive the weight requirement set by 
the Army could never be reached. Eventual- 
ly, by saving an ounce here and an ounce 
there, without sacrificing strength, he at- 
tained the goal. Most of the weight elim- 
ination was accomplished by reducing the 
number of parts. For example, one spring 
in the hammer mechanism now does the 
work that originally required five springs. 
That mechanical short cut, alone, clipped a 
whole pound from the weight of the gun. 
Gas pressure produced by the discharge of 
the cartridge automatically ejects the shell 
and cocks the gun, so all the operator has 
to do is pull the trigger. In other words, 
Garand has put the “kick” to work and by 
so doing has given American soldiers the 
best high-speed firearm on earth. 

Along the road to this goal, model after 
model was designed and worked out with 
infinite care, only to be rejected after gruel- 
ing tests. Nearly a dozen kinds of gun steel 
were tried, and the rear sight alone was re- 
designed fifty times. The present Garand gun 
combines the best features of half a dozen 
discarded designs. All during these years, 
other inventors were bringing forth ideas in 

(Continued on page 236) 
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A MODERN DOLL HOUSE —created by a nation- 
ally known designer. A marvelous gift for the 
young lady of today. Exceptionally easy to 
build strong and sturdy with Masonite Tem- 
pered Presdwood. It makes a permanent gift 
that can be passed down through generations 
because Tempered Presdwood does not deteri- 
orate ... will not warp, chip, split or crack 
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Your nearby Masonite dealer can supply 
you with Masonite Presdwood and Tempered 
Presdwood “shorts”—small pieces of this re- 
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And Masonite Corporation will supply you 
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easy-to-build Doll House. Mail the coupon. 


MASONITE 


TEMPERED 
PRESDWOOD 


THE WONDER WOOD OF A THOUSAND USES 
Sold by Lumber Dealers Everywhere 


Its RighI 
aa | > 
MASONITE 


COPYRIGHT 1940, MASONITE CORPORATION 


FREE PLANS AND SAMPLE 


MASONITE CORPORATION, Dept. PS-12 | 
111 W. Washington Street, Chicago, tl, | 

Please send FREE plans of the easy-to-build Modern 
Doll House and FREE samples of Masonite Presdwood | 
and Tempered Presdwood. l 
I 
| 
! 
! 


Nome__ 





Address 
City_ — Stote__ - 


—— ee 


E MontTHLy when iting t Ive ; 925 
. : — _ “00 











“Prestone” anti-freeze is so safe, 
so completely dependable, that 
it has again been selected to 
protect the vital equipment of 


the U.S. Defense Forces! 


SEE PAGES 218-225 


ee eee Sy 


yo hare pe DIRECT CURRENT 


“es oO 188 to 56.000 Warts 
Any Voltage — Any Frequ 
webs rom 
Manual. bull Automat and Self Starting §% up 
Shagnyt 


THOUSANDS tN USE EN ALL PARTS 
” THE WORLD 


Wr « Complete Details 


D. W. ON AN & SONS 


1470 @e MINNEAPOLIS, MINN 


GIANT KIT 35 CHEMICALS hd | 


ideal for Starting or Entarging Your Home Labor: pery 





! \ ‘ t I ' 
SUPERCO, 2337-80th St., Brooklyn, N. Y. 


Only 


sg 85 PAID 


MODEL 


516° 
* 


Le 

, 

. ogee Crattsman’s Rate e 
10-DAY "33.5" TRIAL ne les smories 

Tools supiete bite 2 ord $17.50 : 

K = wRiTe 

. ste FOR 

j _—s FREE 

DREMEL MFG. CO Dept. Ti20-M, Racine, Wis. CATALOG! 
Porpunar Scrence Montu 





9°28 
200 


He Invented the World's 
Deadliest Rifle 


(Continued from page 235 
competition with the rifle Garand was mak- 
ing. His weapon won out over approximate- 
ly fifty different models which were sug- 
gested or submitted to Army experts. 

In those lasc hectic days when the Arm- 
ory was rushing through a batch of the new 
guns for large-scale tests, the workmen 
labored in two shifts, night and day. Gar- 
and worked both shifts, sleeping when he 
could. Then came the most strenuous tests 
ordnance experts could devise. The gun was 
fired almost continuously, far beyond the 
limits of ordinary use. It was soaked in 
water and thrown in mud. It was even 
placed in a sand-blast machine for hours to 
see if any of the quartz grains would pene- 
trate the mechanism. The rifle passed these 
torture tests with flying colors 

Garand has turned down tempting offers 
from a commercial company and a foreign 
government in order to give the United 
States exclusive rights to manufacture his 
rifle. For the price of one destroyer, the 
whole U. S. Army can be equipped with 
the superguns. 

This, then, is the story of the man be- 
hind the Garand rifle—the story of a former 
motor-cycle racer, crack shot, boy inventor, 
and toolmaker who, without benefit of a 
formal education or an engineering degree, 
made firearms history. His two decades of 
concentrated application have produced a 
weapon which promises to be of outstand- 
ing importance in American defense. 


“Miracle Measure’ Gauges 
Thickness of Rust 


Thickness of rust or weathering on sheets 
of iron can be measured to less than a hun- 
dred-thousandth of an inch, by a method 
developed recently by the Bell Telephone 
Laboratories in New York City. A _ short 
iron rod with two coils of wire on it is 
pressed, end on, against each side of the 
coated iron sheet. Both rods are magnetized 
by passing an alternating electric current 
through one of the coils on each rod. This 
induces a current in the other two coils. 
The coating, which is nonmagnetic, reduces 
the induced voltage on its side of the sheet 
by an amount that depends on the thick- 
ness of the coating. The method can also 
be used to measure the thickness of coatings 
of paint, paper, or other nonmagnetic ma- 
terials. It is done without disturbing the 
coating. 
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Gus Gets Ready for Winter 


(Continued from page 150) 


to get a trunk tag and write on it and then 
tie it on your filler cap so that gas-station 
attendants won't add unneeded water. If 
you do any long-distance driving during the 
winter, you should have your radiator level 
checked about once a month.” 

“I know those $2.65-a-gallon antifreezes 
Ez said. “But how about the 
cheaper ones? A feller was tellin’ me the 
other day that he only pays a buck a gallon, 
an’ that the stuff does the work.” 

“Antifreezes are like most other things 

you get just about what you pay for,” 
Gus replied. “The base of most of the dol- 
lar-a-gallon mixtures is high-test methanol 

wood alcohol—with something in it to 
prevent rust and corrosion. But methanol 
evaporates—-which means that you have to 
keep watching your mixture, and keep add- 
ing to it 

“How about plain alcohol?” Ez wanted 
to know. “We always used to use it, and 
it did the trick.” 

It will keep water from freezing, all 
right,”” Gus said. “But engines run hotter 
now than they did only a few years ago, so 
plain alcohol is likely to boil away. The 
only advantage it has over the antifreeze 
mixtures is that its first cost is lower—but 
you have to add to it so often in the course 
of the winter that in the end it costs you 
as much as the made-up mixtures, and you 
have a lot more bother with it.” 

Joe Clark’s voice came from the office: 
“Hey, Gus. Send Harry over to the golf 
club with the wrecker. And Mrs. Miller 
says—-darn that telephone!” 

Gus grinned. “Time to go to work!” he 


are good,” 


said. 
Ez looked at his watch. “Holy cats!” he 
yelled. ““An’ me with my mail not made up!” 


“Roarless Road” of Asphalt 
Spares Motorists’ Nerves 


ROARING of tires on asphalt roads is said 
to be eliminated by a new kind of surfacing 
being tried out in Massachusetts. On a seven- 
mile stretch between Petersham and Barre, 
“pea stone” was used instead of the type 
of stone usually employed for surfacing. In- 
spectors say that the new surface is equal to 
the old in quality and speed, while sparing 
motorists the nerve-racking roar usually 
produced by tires on asphalt roads. If the 
test proves successful, the new construction 
plan will be widely used in future road build- 
ing, it is predicted. 
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Alert Little Red Squirrel 
Guards Trinket Box 
N 


ATURE lovers will appreciate this 

trinket box upon which sits an alert 
red squirrel. Suitable basswood boxes can 
be purchased at handicraft supply houses, 
and they should be stained light oak to con- 
trast with the red mahogany stain used on 
the squirrel. 

Jig-saw the three sections of the squirrel 
to shape, using plywood glued up from three 
thicknesses of ',” gumwood. Join these 
parts with casein glue and drive small wire 
nails through the sections to 
prevent slipping in the press 
during overnight drying. When 
the nails are removed, 
fill the holes with crack 
filler. Complete the 
shaping, preferably 
with rotary wood files 
and dental burrs held in 
a chuck. Make the eyes 
of black glass-headed 
pins. When staining, 
leave the throat and 
stomach, as well as a 
narrow band around 
the eyes, in the natural 
wood. Use black ink for 
marking the mouth, 
nostrils, whiskers, and 
side stripes between 
the fore and hind legs. 

If the box is to be 
used for jewelry, line 
the inside with felt or 
plush.—-EDWARD B. Fox. 


Small Ship-Model Portholes 


ON VERY small ship models, common pins 
can be used to represent portholes. They 
are cut short and driven in up to the heads. 
This is easier than painting them on. 
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BOYS! Send coupon to Red Ryder for your FREE Christmas Re- 
minder Kit, enclosing 3c stamp, please, to help cover our han- 
dling - postage cost. Kit contains printed *‘*messages"’ tobe signed 
by you, pictures of all Daisy Air Rifles, complete directions. It's 
FUN to use! Put “‘Reminders"’ under milk bottles, in mail-box, 
on Dad's easy chair. They'll HELP you get a Daisy for Christmas. 
if you HAVE money now (orcangetit) buy your Daisy NOW. IF your 
Deater hasn't it, or no Deater is near you, send us the price of your 
favorite Daisy in cash or Money Order and we'll mail it POSTPAID. 
(Duty added in Canada.) Or—rush coupon, 3c stamp, for Christmas 
Reminder Kit 
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SPINDLE Metal Frame Lifts Bed Covers 
SHAPER Off Invalid’s Feet 


$16 7 5 ANYONE confined to bed for a long period 
7 can be made more comfortable by provid- 
“—biggest woodworking tool value of the year,” ing a frame to hold the bed covers up off the 
say thousands who have seen this new Power King feet. The materials required are three pieces 
Spindle Shaper Handles dozens of edging jobs ones of \” by ly strap iron, one 43 long, an- 
decorative mouldings, tongues and gay plan- other 37”, and the third 14”. The joints are 

ing, sanding. Has new table design with height fastened with 8-32 machine screws. 
adjectment for accurate werk To enable the frame to be folded flat for 

positioning. Spindle turns on : 

long-life dmooth running SKF storage, one end of the curved center brace 
ball bearings. Takes 5/16” or is held with a short screw that projects 
1,” hole cutters. Ask vour about 3/16” as shown. When this projection 
. : is snapped into the hole at the center of the 


dealer or send today for com- 
plete specifications. bottom piece, the whole assembly becomes 
rigid. 


POWER KING TOOL Corp. i a : . 
1207 E. Market St., Warsaw, ind. The frame is finished with a coat of 
_ ee—e §=©aluminum paint followed by two coats of 
white enamel.—-R. E. MATHIAs. 
GUERESTIEAS GIFTS or EXTRA MONEY 
y re interested in personalized gifts for 


entail BENDING FORMS 
% THICK 


r clip ne ar pe , 
a ia et B nt we nt rs na with a STRAP iRON.~ 





—_ — 4 TWIST 
Model Buildings 
for Your Christmas Cesten , ; ; 
Add color and interest to your display with Three pieces of strap iron constitute the frame. 
Skyline’s authentic seale repli : H 4 
pl Bad ys ped tenet ame 9 —e Wood scraps nailed to the bench aid the bending 
American shrines. Bring realist 
with stations, water tower and inter 
towers designed right fromrailroad blueprints 
Skyline comesin kits for O, OO, and HO gauges ° 
Ask to see them at department storesor hobby b 
sope Ht your Sener Son eapoly you, wena Lacquer Marbleizes Wall Paper 
t 1 0 © Skyline Mtg. Co.. 
a P. 2100 Arch St, Pritadelph For about three feet up from the floor, 


BRAZES the side walls of our kitchen were somewhat 
WELDS SOLDERS uneven and rough. I put on a plastic-effect 
— : wall paper and then brushed on linoleum 
ye at or te oe lacquer, which gives an attractive marbled 
— Doers thousand and ove repute fobs appearance and protects the surface from 
me mp phn wg - on. water and grease. When first applied, the 
Auto, Body and Fender Repairs, and home lacquer appeared to have ruined the paper, 
Sey yt fe ty t but it dried beautifully. Before trying this 
Ragone cam handle wtihent proteus expert stunt, however, it would be well to test the 
[Zz pie iS age tsamonetac ena mnequer on a sample of the paper, as papers 
E wrsgt one troeby beluine ba introducelt. & vary a good deal.—R. J. MCCUTCHEON, 


Torc en COn2615 LZ, Mic Ave., hicago 
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AMERICA’S FINEST= 
MOST POWERFUL 


ELECTRIC LANTERN > 


80 to 100 HOURS LIGHT 
On One 6-Voit Dry Battery 
oes T ‘wo L IGHTS on a double action 
800 ft. ape at be am from front \ 
or; broad floodlight from top 
ndle reverses Unbreakable lens 
6'," high. pry sport, hardware, elec 
trical dealers or write for lite peture. 


DELTA ELECTRIC COMPANY ©3325. 
400 W. 33rd ST., MARION, INDIANA Battery 





BIGGEST LATHE VALUE EVER OFFERED! 
New Streamlined Design—Ball Bearing 


bo 


St k of 


BLUE STAR PRODUCTS, 512 Lawn Ave., Fairfield, lowa. 


“ 


-“\ POWELL 
“SETS THE PACE” 
100 miles per gal. 35 miles per 
hour. 242 H.P. 4-cycle engine. 
Cent, -matic clutch. Hill-climber 
transmission. Foot brake, foot 


~ throttie. Welded alloy stee! 
— iw shock-absorbing frame. Easy rid- 
ing, dependable, durable, beau- 
tiful. Many Powel! Streamiiners 
ridden over 40,000 mites a ye 
Write for free folder. Powell Mfg. Co., Los Angeles, Cal., Dept. Pa-2 


ves hours of slow, tiresome hand 


new hght-weight CuldCutter 


AC -LH ~ « Welte toda. 
Syrocuse Guildtool Company, |740-!2B No. Saline St., Syracuse, N. Y 
$950 POSTPAID — 19” KIT | 
= _ U.S. SUBMARINE ate 
$3.50P. 


SCALE MODEL 
e ; r 
$1. sOP. P: 


$i. -00 P. P. 
WESTLAKE MODEL CO., DEPT. PS- 124, ERIE, PA. 


Ottawa Loc Saw 398 


PUTS THIS, 9° TTAW wa 0 work for you. 
MONEY! 
ft 


Fa ' 

work Write 
for ‘FREE Bouk 

“ OTTAWA MFG.CO 


¥ SAW 10TO 20 
S708 Wood St., Ottawa, Kans. 


CORDS A DAY 


TRAILER BUILDERS’ GUIDE & CATALOG only 10c 


= es. 
< I I 
ed toa « SEND f 
a. 


HAMMER BLOW TOOL COMPANY, '» Dept. D-12, Wausau, Wis. 


one GRANDFATHER. Gh OK 


base hay tee eg eg fa ged 2 pte sSuvES ee aie 


re “AN 4 ure HO Ww B 

Westminster. “tube chim 

r be ‘autiful colonial gr: andtather uild now z ond save halt. 
KUEMPEL CHIME CLOCK CO., Bidg. A oo. Guttenberg, towa. 
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Proud to Mark 
Their Tools 


AS 
New ATKINS 
“9000° 


Your Own Initials on It! 


Yes! Every proud owner of the amazing new 
Atkins ‘'2000" Hand Saw gets his own initi- 
als on it—absolutely free. See it at your dealer's. 
Notice the trim, modern handle—and the grip 
designed closer ce the femous taper - ground, 
Silver Steel bled 
And comenibee-~yeu can have your own iden- 
eS on this great new saw. A special card 
is attached to every Atkins “‘2000” Saw. You print 
your name on the card, mail it,and Atkins promptly 
sends you handsome gold-and-black decal letters. 
No wonder Atkins “holds the edge’’ in popularity. 


TKINS 22 SAWS 


E. C. ATKINS & COMPANY 428 S. Iilineis St. . Dest Ss, 1 Ind. 








{LL TAKE 
THE 


WHITE 
ONE EVERY 
TIME 


Easy to read—unconditionally guaran- 
teed. The crack-proof white surface is 
bonded to the steel—protects it from 
rust. Favorite Wyteface is easy to clean, 
hard to kink, durable. 25, 50,75 and 100 
ft. lengths. Mail coupon today for free 
sample of the line and illustrated folder. 


ravorite WY TE FACE 


STEEL MEASURING TAPES 


KEUFFEL & ESSER CO., Est, 1867 


LOOK Dept. 127, Hoboken, N. J. 


FOR 
THIS 
DISPLAY 


Name 











ONG 
HOT 


Today’s “long shot” is “Pres- 
tone” anti-freeze. One shot pro- 
tects your car all winter long. 


You're safe—and you know it! 


SEE PAGES 218-225 





HERE | AM! 
To Fix That Broken Chair 


ROGER rR. M 
OLE _— be 06 S$ GLUE, GLOUCESTE ASS. 


2! 


Wne 
Saye To N dip He 
OCALis 


HOW MUCH 
010 | QUOTE? 


weed we ‘ el 


on YOON TI GET MORE BUS INESS ? Px 


a ft . 
Mem Index Syatem 


matic Momery on Cards ' 
er Pon ‘K ET 
r 


l + Us , 
Free Dated Cards for the 1 


Sut faden 
Wiison Mem indexCo. 176St.PaulSt. Rochester, N.Y. 








Write for FREE BOOKLET i “ C: ards” 


Insulation Stripped Off Wire 
with a Claw Hammer 


AN ORDINARY claw hammer, used as 
shown with a combined pulling and twisting 
movement, makes an effective insulation re- 
mover. The wire should be held firmly in a 
vise or looped around a nail or piece of 
securely anchored wood. 


The hammer is pulled and twisted simultaneously 


Cup Washers for Model Work 
Made from Upholstery Tacks 


IF YOU are ever in need of small cup wash- 
ers for model work or cabinetmaking, you 
can make them by driving brass-headed up- 
holstery tacks into a 
board and filing off 
the tops. A very lit- 
tle filing will re- 
lease the head from 
the nail, leaving a | 5 
washer. : 





FILING HEAD 
RELEASES NAIL 





Cutter Fits on Paper-Tape Roll 


CuT from a tin can, this simple device 
will keep a roll of adhesive paper tape from 
unrolling and also serve as a cutter. It is 

held in place with a 
rubber band and two 
short pieces of 
match sticks. Be 
sure to press the 
burr or jagged edges 
of the two holes in 
the tin with a pair of 
pliers so the edges 
will not cut through 
the rubber band. 
FRANK SHORE, 
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Just the" - th 


H 
, BY 


The Clamp Foi he 
Chicago, U.S. 
ONY Fitt 


ADJUSTABLE CLAMP CO. 

408 WN. Ashiand Ave. 

¢ PONY Minia 
ture ’ 


types 1 


: ° it 


uses 


Catalog FREE 








GERSTNER Tool Aaa 4 


GERSTNER TOOL CHESTS 
540 Columbia St. Dayton, ane 


DIRT WON'T STICK 2.2." 
" mf cream called 

‘ont PRO-TEK, It a " le glove—prevents grime 

| as Giauarhe Oe “y* - just wash the hands 











g water ‘ t I » film, and carr 


dirt h it. rite DU PONT, W euiagien, Dales are 
Carved Hull Kits—Separate Fittings 
Model Vacht orn Aanernecreningas 


i llustrated catalog 


A. J. FISHER 1092;8 Ergin ave. - 


500 She an = Dept. M- 202, Chicago 


wl FREE TRAILER PARTS CATALOG 


n ey « axles, eprings, whee rs 

eink water pump brakes refr were 

a ie «@ t, 6V lamps 

Fi discount to m its NATIONAL 
TRAILER eauidenr eg co Kar-A-Van 

nd Dept. $-5- 7i4 Ww. “wisconsin awe 

Buil di vee a ten tiene I + Miwaukee, Wis. 


*Y EASIEST TOOL TO USE 


BECAUSE IT HAS A Flexible SHAFT 
AND Pencil-Size HANDPIECE 
, - ian 





freds 


N 
Foredom 


1.9 f mplete ort- 
\ + ' l d 
yours On 10- BAY ones bs ao 
Ord FOREDOM ble 
haft Workst fay. Et : $ 
MO we can ship C.O.! 1 t for 14°%5 
‘ If not te satisfied turn set 
£00 Including 
$O-piece 
Accessory Set 


f FOR 

wr ite tor complete : ate aiox. 

*FOREDOM. “ELECTRI ic CO., Dept. 180 
27 Park Place, New York, ne Y. 
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Fast Xpert Shells 
Get the Jump on Game 


The instant a leaping 
cottontail starts to make 
his getaway, the shot 
charge of the fast shoot- 
ing Western XPERT 
shot shell is ov him—a 
dense, escape-proof pat- 
tern of hard-hitting shot 
pellets. XPERT gets the 
jump on game. Your 
dealer has XPERT inthe 
gauge you want. Mail the ¢ 
coupon below for full 
particulars. 


TERN CARTRIDGE COMPANY 


, 
| Depeteies 
J, Mail f 
| 

| 

! 


i St P R-X 


SPRAY PAINT BETTER, 
CHEAPER, ANYWHERE! 


R. BROWN CORPORATION 


5728 Armitage Avenue, Chicago, Ill., U.S.A. 


243 

















THE PRIZE GIFT & 


JUNIOR, DAD 
and GRANDPA 


Does ist about ¢ 


ORIGINAL AND FINEST HOBBY TOOI 
e a Handee t t boys happ G r 


Christ 


Order on 10-diys money back trial 
De Luxe Mc lel 25.000 r.y th ccessories 
S18.50 pu ! St lard Mode 18.000 r.p.m., 
th 3 accessories $10.45 | tj 
HANDEE HOBBIF}—Scale drawing plans of 


of 10 


I 


Send for free 64- “page “oe 
7 cation it rafts ar ad in 


CHICAGO WHEEL & MFG. CO. 
115 S. Aberdeen St. Chicago, tl. 


TOOL OF I1O00Ff USES 


BARGAINS FOR| 


Harold F. Hunt's 
Fig (94) 


hed e] ¥ 


WORKERS 


Craftsmen! Get This Big Book 
of Rare Woods, Veneers, 
inlays, Plywoods, Jig Saw 
Patterns, Tools and Supplies 
Just ut! Big ev ) 
Barigarn Cataion No. 14 Marie F Moa 
or Wi 0d workers end PRESIDENT 
for yours nee tae pages—20 Col- 
or pages including rare and domestic 
woods in FULL NATL RAL COLORS 
Every page crammed with j 
& projects 
cut wood-f 
dr ae 
c ts 
lamps 
i it’ s Wood—! Have It 
Y g bargains in rare woods from Asia 
: and the Indies NEW 
PRICES Con k of Ar 
“ is eneers, inlays, ornar 
hard-t ret hardware items 
t mediate st pment. at real 
ng prices. Get this book 
“send only 10c—coin or 
ps—ref indable on first order 
CRAFTSMAN WOOD SERVICE CoO. 
2729 S. Mary St., Dept. $-5. Chicago, tit. 
—SSSCCSSERe Cee eeeeeeeeeeeeee 
Harold F. Hunt premes nt, CRAFTSMAN wees SERVICE Co. 
2729 S$. Mary St., Oept. $-5. Chicago. t! 
Enclosed find 1 f t te for wt 


r te sto 
plete st 
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Old Bevel Gear Spaces Rods 
While They Are Welded 


WIRES, rods, or small tubes can be sup- 
ported in practically any angular relation 
to each other while being brazed or welded 
together if an old bevel gear, screwed from 
underneath to a metal base, is used. The 
gear may have to be annealed before the 
screw holes are drilled. 


Router Bits from Drill Points 


HERE is another 
way to beat the 
budget in enlarging 
the field of useful- 
ness of your drill 
press. The larger 
sizes of automatic 
drill points can be 
turned into very use- 
ful router bits by the 
method shown. Au- 
tomatic drill points 
are made to cut in 
both directions, and 
there is a tendency to burn the wood unless 
the trailing edges are ground off as indi- 
cated.—XURY R, SETTLE. 


~ 
SATION (| 

e! \ 

NOH 

TRAILING 


bw. x 
EDGES GROUND Y~~ 
BACK 


Bolt Aids in Starting Torch 


WHEN starting his blowtorch, one tin- 
smith inserts a large roundhead bolt into 
the burner cylinder as shown in order to 
deflect the stream of raw gasoline down 
into the generating pan until it is filled. 
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USE U/our DRILL PRESS .; .WOOD PLANER 
$7-50 


i Post paid. 
7 Money back 
. guarantee. 


Finishes— 
t to Use! 
xa 


Free descriptive literatur ACT TODAY 


DETROIT, MICH. 


H. J. BERRY MFG. CO. 2291 scorT st 


Home Craftsmen, Schools, Hobbyists 


BRONZE FOUN! 


Ww ‘ 


juired for operation. Write fo I r 
KANSAS CITY SPECIALT:ES CO. 
Box 6022, Dept. S-20 Kansas City, Mo. 


NEW=—1941 
SHIP MODEL BOOK 
p 4 f r bes Ship meuels $250 
oe 


y re 





KITS PRICED FROM 
Send 25¢ for your Copy today. 


BOUCHER SHIP MODELS 


36 East 12th St. (Dept. P.S.) New York City 


to make, 











Light Your Head and Tail Lamps 
with MAKE-A-LITE GENERATOR 


pense — attach a Make-A- 

ant head and tail lights. 
rator pplies the current 
s. Pat. Automatic 


»« Learn Profitable Profession 
; im ele wi ray me lameliiits 


The College of Swedish Massage 
30 E. Adams St., Opt. 970, Chicago 


fo Wie aaa P 


w priced TOOL (not : 
rofe nal striping 
tiled wall 
all hor 


ect 


WENDELL MFG. CO. 


2550 W. Ashiand Ave. Chicago, tl, 


3 c De ts. 
Stripes add beauty to 
every painted article 


ENLARGE your own PICTURES 


. Beart Uully 


Pr 
ad WITH THIS NEW 


STURDY EASEL 


Now you can afford a fine enlarging easel. This improved Lafayette 
model is all metal, with chrome trim. Takes all paper up to I! x 14". 
Masking bands with supporting metal guides. Marginal adjusting 
device for accurate borders up to 2". Base, with non-skid strips, has 
white focusing surface and automatic lift-stay for $A59 
“hand-free" operation, CA9305—only cumaaitanians 4 


ECONOMY MODEL—Similor to Lafayette Superior Easel $gi9 


save for marginal release device and lift-stay. CA9304...._. 


ES! 
Te a oo ony of 
the big FREE Lofayette Camera catalog. it is full of money- 


soving values in cameras and photographic equipment. Mail 
this coupon for your free copy today. 


Me Camera () 


res=: oe ee ee ee ee ee ee ew yorK, N.Y 
LAFAYETTE CAMERA 100 Sixth 
BDEPT. 9MC—100 SIXTH AVE, NEWYORK. | SIGAES Sting 
ATLANTA, 6A. il 
lenclose $ . Rush my order. pence —_ 
i lease Rush FREE Catalog No. 81. me. i 
JAMAICA t 


' 
4 
ADDRESS 
t i 





Bacame 


city STATE all 
= oe ee ee ee ee ee ee ee ee ee ee ee ee es es 


THIS EASY ELECTRIC WAY! 


Change the toughest 
job in your shop into 
minutes of effortiess 
pleasure with the New 


ou'll be proud of the satin- 

oth, professional finish 

) Will produce with 
easier and ster nd you'll get 
more pleasure out of y r work wl 1 su liminate the 
tiresome job of hand-sanding mil 
9g! balanced for uniform pressure on tt 


ratches, 


ZEPHYRPLANE JR 

’ o © 
2 Ibs., perfect! 1@ 
entire sanding surface. Never any riy 
Ideal for wood or metal. Link-belt dri 


makes belt-changing easy. Wor 


SKILSAW, INC., 4777 Winnemac Ave., Chicago 


mtrol lever 


ks from any light socket. 


SEE IT AT YOUR HARDWARE OR MILL SUPPLY DEALER'S 
..OR WRITE US TODAY FOR FULL INFORMATION! 











Look out for anti-freeze that 
boils away and leaves your car 
unprotected. Get ‘Prestone” 
anti-freeze now — owe shot lasts 


all winter! 


SEE PAGES 218-225 





my AHULL Streamline 
AUTO COMPASS 


) JUST WHAT! WANTED 


SAPPHIRE BEARING 
BUILT-IN COMPENSATOR 
ATTRACTIVE GIFT BOX 


ony p29) AT YOUR DEALER 


build the € z G. Cutter “CAMPBELL” 

CARVED 
HULL 
included! 


24” Super 
Detail Model 


. 
Catalog—10c. 
IDEAL AEROPLANE & SUPPLY CO.. Iinc., 28 West 19th St., New York 
NEW BENJAMIN AIR RIFLES WITH HAND PUMP 
MADE IN = —— 22 





Comptete Kit 


°2.50 


Post Paid 


HARD 
ACCURATE SHOOTING 


WITH CHAMBERED AIR -!77 
de] BENJAMIN AIR RIFLES WITH 
paves HAND “PUN 'p Soom pre. tor Srecwee wetness or suse (pecetee 
, Shooting force is adjustable t amazing maximum power 
and accuracy Bo te 
Action Homence Fire-Hair Trigger Safe ty Lock Hand Pump. s 
8 t $8 
BB t f BENJAMIN aes OS 
COMPRESSED Alin ‘PISTOLS f r ite Today 
BENJAMIN AIR RIFLE CO., 893 mamiore sT.. ST. cours. mo., 'v. S.A. 


SAW FILING: 





oe upto $2 or$3 an Hour 
=f 
=E 


FREE PLAN 


. Minneapolis, Minn. 


A Modernistic Flower Holder 
Jig-Sawed from Walnut 


ONLY three pieces of %” thick walnut 
stock are required to make this unusually 
beautiful modernistic cut- flower holder. 
With your jig saw set at a 10-deg. angle, 
cut two circular pieces to a diameter of 7”, 
but leave an extension on one side of each, 
as shown, for the base. Keep the saw table 
at the same angle and cut two smaller 
circles from these pieces as indicated. The 
edges of these disks are sanded smoothly 
and pushed through 
to project as far as 
they will go. They 
are then glued in 
this position. 

The center section 
or spacer is a cir- 
cular piece, cut 
slightly larger than 
the two largest 
pieces of the front 
and back. From this 
section cut a _ hole 
41,” wide and 5” 
deep, in which a cop- 
per water container 
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fits. Sand all parts to smoothness, then glue 
together. Finish by staining, filling, and 
varnishing in the usual way. Bend and 
solder a copper water holder to fit snugly 
into the recess, as shown on the preceding 
page.—B. B. BRONSON, 


License-Badge Pin Knurled 
to Prevent Slipping 


TO GUARD against 
losing a hunter's li- 
cense badge, knurl 
the pin with a pair 
of pliers. This rough- 
ens the pin so that 
it stays in place even 
if unclasped. 











Table Cigarette Dispensers 
Made of Crystal Plastic 


NOVEL cigarette dispensers, from which 
your guests may help themselves at the 
table, may be readily made from any crys- 
tal-like cast-resin plastic. The upright is a 
square rod of clear plastic of the desired 
color. Shape it round at the top with a jig 
saw, and drill six %” holes in rows of three 
at right angles to each other, as shown. 
After being polished, the upright should be 
cemented to a base of !,” thick white plas- 
tic. This is another popular design pre- 
pared by the Metropolitan Junior Achieve- 
ment, New York.—K. M. S. 





Any crystal-like 
plastic may be 
used. The top 
is shaped round 
with a jig saw 





Uses for Discarded Machine Beds 


IN MOST machine shops, it pays to save a 
few discarded machine beds for possible use 
in assembling the special shopmade equip- 
ment required from time to time in order to 
handle unusual jobs economically.—H. C. 
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PLEASURE, PROFIT and 
GOOD COMMON SENSE. 


WRAPPED UP IN A 
Christmas Package 


HEN you give a Walker-Turner Machine Tool 
you not only give the proud recipient pleasure 
| for years to come, but also the chance to work 
with} his hands, and often to produce articles that 
| can be turned into cash. 
It’s just plain common sense to choose Walker- 
Turner Machines because they have been tested 
| and proved in daily service by thousands of indus- 
trial plants throughout the world for working 
metal, wood and plastics. 
Send for the latest Walker-Turner catalog today 
and select the gift you want to give, or the gift you 
| want to receive. With a Walker-Turner Machine 
| you can be sure of the finest, dollar for dollar, 
available today. 
(left) 24” Direct Drive Jig 
Saw. Patented blade tensioner 
reduces blade breakage and 
permits varying tension with 


out stopping machine. Model 
MjJ44 shown: $41.50 includ 


(Below) Walker-Turner 
model 1540 Gap Bed 
lathe Ample overload 
copacity—both thrust and 
rodial. Head and toil stock 
centers have No. 2 Morse Ta 
pers. Price $17.50 without mo- 
tor. Other models $37.50 up. 


DRILL PRESSES +« LATHES « GRINDERS + RADIAL MACHINES 
SHAPERS + BAND SAWS «+ JOINTERS + BENCH SAWS 
NG SAWS «+ FLEXIBLE SHAFTS + SURFACERS 


BEEBE EE 
Walker-Turner Co., Inc. 
2120 Berckman Street a 
Plainfield, N. J. 


Send me your new Walker-Turner Catalog, 4 
describing all of the Walker-Turner Machines. 


Name _ a 
£ Address _ @ 
State__ 


City : 
hueuuuuauu ee @ 
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Telescopic 
Taper Attachment 


Turns and bores 
tapers up to 342” 
per toot smoothiy, 
easily and accur- 
ately. Teles opic 
feature elim tes 
necessity dais- 
conne ting cross 
feed screw when 
taper attachment is 





SOUTH BEND LATHES 
FOR REAL EFFICIENCY 


In all classes of industry South Bend 
Lathes are meeting the need for real effi- 
ciency in precision machine work. They 
have ample power, extreme accuracy and 
an unusually wide range of smooth, vibra- 
tionless spindle speeds. 


SIZES AND TYPES 
Manufactured in 9”, 10”, 13”, 1414”, and 
16” swing. Bed lengths 3’ to 12’, Quick 
Change and Standard Change Gear types, 
with Motor Drive and Countershaft Drive. 


ON DISPLAY IN ALL PRINCIPAL CITIES 

Baltimore. Carey Machinery Milwaukee W.A.Voel!l Mach. 

Boston. .S. Bend Lathe Wks.* Newark. J.R.Edwards Mach. 
4. C. Bisgood New York. .A. olby Mact 

Buftalo R. ¢ al Co. Philadelphia 

Ch S.Bend Ls Wks.t Providence Geo." 

Cleveland... Reyn Mach. San Francisco Moor . 

Detroit Lee Ma ry Co. Seattle Star Machinery 

Los Angeles. Eccles & Davies Toronto A Villiams Mach. 

*Boston Sales Office, 67 Broadway, 

bridge, Maas., Telephone Trowbridge 

tChicago Sales office, Room 308 Machi 

Telephone State 7253. 


SOUTH BEND LATHE WORKS 
653 E. Madison Street 
SOUTH BEND, INDIANA, U.S. A. 
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EASY TERMS While THEY Last! 


(ironic FX TP A VAL UE |) NO MONEY DOWN 


low price of sis) cole | TYPEWRITER STAND 10 DAY TRIAL 
my easy tert price Kach | iy 


one carefully rebuilt so it 
looks like a new machine 
costing three times as much. The mifrs. 
selling price om this Underwood Easy Terms—I0c ADay 
was $ It's sent to you in Under 
wood packing box with Underwood : 
book of instructions on care and op- No obligation. See before you buy on 
wide open 10 day trial. l’ay no money 
eration. , until you test, inspect, compare, and 
- . 4 nongy use this Underwood Noiseless. You 
A NOISELESS MACHINE Surfs rrect judge for vourself, When you are con 
‘ . vinced that this is the biggest type- 
Latest achievement in typewriters! Pro- . writer bargain you have ever seen then 
vides writing perfection with SILENCE. say. “I'll buy.” Send only 70c a week or 
For those who want the advantages of me $3.00 a month until term price of only 
1 quiet home or office. This Underwood n te $45.55 is paid. There is no red tape or 
liminates the nerve shattering clatter castors investigation—My offer is exactly as ! 
* “as as bay a A " ¥ Pde 5. For those who have no typewriter state it. 
thinking. reduces fatigue, improves ac stand or handy pl ace to use a ma 
curacy rhis typewriter disturbs no = I — this special —. 2-YEAR GUARANTEE 
one, for it is almost impossible to hear 4 * -y- oe sane _ rec “~~ 
it operate a few feet away. You get ey Stee ter $.85 can - 9 Re ipenesieclaged ; . 
ill the features of an Underwood only i. On e = ni ac ded to your - I back this naneee sy ’ my paeenes 
: : cou vality wu te all its 2 vr. muarantes mt it is in condi 
PLUS Noiseless typing. cenucisient teabiren ascaiaaae alh Min eek ahiams abieeiin 
See Coupen) Over 30 years of Fair Dealing backs 


FIRST CHOICE OF a this guarantee. 

my Sy a oy Ah J TOUCH TYPING COURSE 
silent TYPING Has all oo ta 1 equ = FREE!. an Zandt ho rse free with Underwood 
buy on my 10 i parte obuigation Tria! bt you MAIL COUPON NOW - lLomited Guant t on Sale! 


WIDE bl CARRIAGES © 





231 W. Monroe St.. Chicago, II! 
Send I erwon N es FOR. ¢ 
I ¢ 


paid If 


x 


A Real ‘ 
or type 

writer stand 
Address 00 extra). 
a sent or 
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The attractive Gift 
Carton that says 


...give the 
cigarette that satisfies 


A carton of Chesterfields 
with their MILDER BETTER TASTE 
will give your friends more 
pleasure than anything else 


you can buy for the money 





RESOLUTION CHART 




















100 MILLIMETERS 


INSTRUCTIONS Resolution is expressed in terms of the lines per millimeter recorded by a particular 


tilm under specified conditions Numerals in chart indicate thc number ot lines per millimeter in idjacent 


“T-shaped”’ groupings 
iS necessary to determin the reduction ratio ind multiply the number of lines In the 


In microfilming, it 
As an aid in determining the reduction 


chart by this value to find th« number of lines recorded by the film 
Measuring this line in the film image and dividing the length 
100 20 


ratio, the line above is 100 millimeters in length 
into 100 gives the reduction ratio Exampk the line is 20 mm long in the film image, ind 
Examine [-shaped” line groupings in the film with microscope, and note the number adjacent to finest 

} ~ f } 


lines recorded sharply and distinctly Multiply this number by the reduction factor to obtain resolving power 


Example: 7.9 group of lines is clearly recorded while lines in the 10.0 group are 
I ~ I j 


in lines per millimeter 
is 5, and 7.9 x § 39.5 lines per millimeter recorded satisfacto- 


not distinctly separated Reduction ratio 
Under the particular condi- 


rily 10.0 x § 50 lines per millimeter which are not recorded satisfactorily 


tions, maximum resolution is between 39.5 and 50 lines per millimeter. 


Res lution, is me sured on the tilm, is a test of the entire photographic system, including lens, exposure, 


processing, and other factors. These rarely utilize maximum resolution of the film. Vibrations during 


exposure, lack of critical focus, and exposures yielding very dense negatives are to be avoid 
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